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(wherein A is optionally substituted (C 1 -C 6 )alkylene, (C 3 -C 6 )alkenylene or the like; R 1 is H, optionally substituted 
(q-C^alkyl, (C 3 -C 6 )alkenyl, (C 3 -C 6 )cycloalkyl or the like; R 2 , R 3 and R 4 are each H, (C r C 6 )alkyl, (C 3 -C 6 )alkenyl or 
the like, or R 2 and A or R 2 and R 1 may form a 3- to 8-membered ring which may be interrupted by one to three atoms 



Primed by Jouve, 75001 PARIS (FR) 



(Cont next page) 



EP1 544 193 A1 



selected from among O, S and N; Q is C or N; X and Y are each halogen, CN, N0 2 , (CfCgJalkyl, (C 2 -C 6 )alkenyl or 
the like; m is 0 to 2; n is 0 to 3; and two adjacent Xs or Ys on the aromatic ring may be united to form a fused ring]. 
The compounds exhibit excellent insecticidal activity against insect pests resistant to existing pesticides even when 
applied in dosages lower than those of similar pesticides. 
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Description 
TECHNICAL FIELD 

5 [0001 J The present invention relates to sulfonamide derivatives or salts thereof, agricultural and horticultural insec- 
ticides containing any of said compounds as an active ingredient, and their usage. 

BACKGROUND ART 

10 [0002] Compounds analogous to the sulfonamide derivatives of the present invention have been known to be useful 
as agricultural and horticultural insecticides (see, for example, J P-A-1 1-240857 or JP-A-2001-131141). These refer- 
ences, however, do not describe working examples, physical properties and the like with respect to the compounds 
represented by general formula (I) of the present invention. 

[0003] The production of agricultural and horticultural crops and the like is still badly damaged by insect pests and 
is the like, and the development of a novel agricultural and horticultural insecticide is desired because of, for example, 
the appearance of insect pests resistant to existing chemicals. In addition, because of the increased population of aged 
farmers, and the like, various labor-saving application methods are desired and the development of an agricultural and 
horticultural insecticide having properties suitable for the application methods is desired. 

20 DISCLOSURE OF THE INVENTION 

[0004] The present inventors earnestly investigated in order to develop a novel agricultural and horticultural insec- 
ticide, and consequently found that the sulfonamide derivatives represented by general formula (I) or salts thereof of 
the present invention are novel compounds not known in any literature and are excellent agricultural and horticultural 
25 insecticides which are effective at a lower dosage as compared with the analogous compounds disclosed in the above 
prior art references, whereby the present invention has been accomplished. 

[0005] That is, the present invention relates to sulfonamide derivatives represented by general formula (I), or salts 
thereof: 

30 



R 1 

/ 



35 




(I) 



40 

wherein A is a (C 1 -C 6 )alkylene group; a substituted (C^CgJalkylene group having one or more substituents which may 
be the same or different and are selected from halogen atoms, cyano group, nitro group, (Cj-CeJalkoxy groups, halo 
(C^CeJalkoxy groups, (C^CgJalkylthio groups, halo(C r C 6 )alkylthio groups, (C r C 6 )alkylsulfinyl groups, halo (C^Cq) 

45 alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups, halofC^CeJalkylsulfonyl groups, mono^-C^alkylamino groups and 
dKC^C^alkylamino groups whose (C^CgJalkyl groups may be the same or different; a (C 3 -C 6 )alkeny!ene group; a 
substituted (C 3 -C 6 )alkenylene group having one or more substituents which may be the same or different and are 
selected from halogen atoms, cyano group, nitro group, (C^C^alkoxy groups, halofC^CgJalkoxy groups, (C n -C 6 ) 
alkyithio groups, halo(C r C 6 )alkylthio groups, (C r C 6 )alkylsulfinyl groups, halocXVCgJalkylsulfinyl groups, (C r C 6 ) 

so alkylsulfonyl groups, halo(C r C 6 )a1kylsulfonyl groups, mono(C r C 6 )alkylamino groups and dKCj-CgJalkylamino groups 
whose (C 1 -C 6 ) alkyl groups may be the same or different; a (C 3 -C 6 )alkynylene group; or a substituted (C 3 -C 6 )alkynylene 
group having one or more substituents which may be the same or different and are selected from halogen atoms, 
cyano group, nitro group, (C^CeJalkoxy groups, halofC^CgJalkoxy groups, (C^CeJalkylthio groups, halo(C r C 6 ) 
alkyithio groups, (C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups, halo(C r C 6 ) 

55 alkylsulfonyl groups, mono(C r C 6 )alkylamino groups and di(C r C 6 )alkylamino groups whose (C r C 6 )alkyl groups may 
be the same or different; any saturated carbon atom in the (C r C 6 )alkylene group, substituted (C^CgJalkylene group, 
(C 3 -C 6 )alkenylene group, substituted (C 3 -C 6 )alkenylene group, (C 3 -C 6 )alkynylene group or substituted (C 3 -C 6 )alky- 
nylene group may be substituted by a (C 2 -C 5 )alkylene group so as to form a (C 3 -C 6 )cycloalkane ring, and any two 
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carbon atoms in the (C 2 -C 6 )alkylene group, substituted (C 2 -C 6 )alkylene group, (C 3 -C 6 )alkenyiene group or substituted 
(C 3 -C 6 )alkenylene group may be taken together with an alkylene group or an alkenylene group so as to represent a 
(C 3 -C 6 )cycloalkane ring or a (C 3 -C 6 )cycloalkene ring; 

[0006] R 1 is a hydrogen atom; a (C r C 6 )alkyl group; a substituted (C r C 6 )alkyl group having one or more substituents 
which may be the same or different and are selected from halogen atoms, cyano group, nitro group, hydroxyl group, 
(C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy groups, (C r C 6 )alkylthio groups, halo(C 1 -C 6 )alkylthio groups, (C r C 6 )alkyl- 
sulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups, halo(C r C 6 )alkylsulfonyl groups, mono 
(CVCgJalkylamino groups, mono (halo(C r C 6 )a!kyl)amino groups, di(C 1 -C 6 )alkylamino groups whose (C r C 6 )alkyl 
groups may be the same or different, di(halo(C r C 6 )alkyl)amino groups whose halo(C r C 6 )alkyl groups may be the 
same or different, (C^CgJalkoxycarbonyl groups, (C 1 -C 6 )alkylaminocarbonyl groups, (C^CgJalkylcarbonyloxy groups, 
phenoxy group, substituted phenoxy groups having one or more substituents which may be the same or different and 
are selected from halogen atoms, (C r C 6 )a!kyl groups, halo(C r C 6 )alkyl groups, (Cj-C^alkoxy groups, halo(C r C 6 ) 
alkoxy groups, (CYC^alkylthio groups, halo(C r C 6 )alkylthio groups, (C r C 6 )alkylsulfinyl groups, halo(C r C 6 ) aikylsulfi- 
nyl groups, (C r C 6 )alkylsulfonyl groups, halo(C r C 6 )alkylsulfonyl groups and (C 1 -C 6 )alkoxycarbonyl groups, phenylthio 
group, substituted phenylthio groups having one or more substituents which may be the same or different and are 
selected from halogen atoms, (C r C 6 )alkyI groups, halo(C r C 6 )alkyl groups, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy 
groups, (C r C 6 )alkylthio groups, halo(C r C 6 )alkylthio groups, (C r C 6 )alkylsulfinyl groups, halo^-CeJalkylsulfrnyl 
groups, (C r C 6 )alkylsulfonyl groups, halo(C r C 6 )alkylsulfonyl groups and (C r C 6 )alkoxycarbonyl groups, phenyl group, 
substituted phenyl groups having one or more substituents which may be the same or different and are selected from 
halogen atoms, cyano group, nitro group, (C^CgJalkyl groups, halo^-C^alky! groups, (C^CgJalkoxy groups, halo 
(C r C 6 )alkoxy groups, mono(C 1 -C 6 )alkylamino groups, dKC^-CgJalkylamino groups whose (C r C 6 )aIkyl groups may 
be the same or different, (C r C 6 )alkylthio groups, halofC^CeJalkylthio groups, (C r C 6 )alkylsulfinyl groups, halo(C r C 6 ) 
alkylsulfinyl groups, (C^Cyalkylsulfonyl groups, halo(C r C 6 )alkylsulfonyl groups and (C^CgJalkoxycarbonyl groups, 
pyridyl group, and substituted pyridyl groups having one or more substituents which may be the same or different and 
are selected from halogen atoms, cyano group, nitro group, (C r C 6 )alkyl groups, halofCVCeJalkyl groups, (C r C 6 ) 
alkoxy groups, halo(C r C 6 )alkoxy groups, monofC^CgJalkylamino groups, difC^CeJalkylamino groups whose (C r C 6 ) 
alkyl groups may be the same or different, (C r C 6 )alkylthio groups, halo(C r C 6 )alkylthio groups, (C r C 6 )alkylsulfinyl 
groups, halo(C r C 6 )alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups, halo(C r C 6 )alkylsulfonyl groups and (C r C 6 ) 
alkoxycarbonyl groups; a (C 3 -C 6 )alkenyl group; a halo(C 3 -C 6 )alkenyl group; a (Cg-C^alkynyl group; a halo(C 3 -C 6 ) 
alkynyl group; a (C 3 -C 6 )cycloalkyl group; a hydroxyl group; a (C r C 6 )alkoxy group; a halo(C r C 6 )alkoxy group; an 
amino group; a mono(C r C 6 )alkylamino group; a mono (halofC^C^alkyl) amino group; a di(C r C 6 )alkylamino group 
whose (Cj-C^aikyl groups may be the same or different; a di(halo(C r C 6 )alkyl)amino group whose halo(C r C 6 )alkyl 
groups may be the same or different; a (C^CgJalkylcarbonylamino group; a phenylamino group; a substituted phe- 
nylamino group having on the ring one or more substituents which may be the same or different and are selected from 
halogen atoms, cyano group, nitro group, (C^C^alkyl groups, halofC^C^alkyl groups, (C^CeJalkoxy groups, halo 
(C r C 6 )alkoxy groups, (C^C^alkylthio groups, halo(C r C 6 )alkylthio groups, (C r C 6 )alkylsulfinyl groups, halo(C r C 6 ) 
alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups, halofC^CgJalkylsulfonyl groups, monotC^C^alkylamino groups, mo- 
no(halo(C 1 -C 6 )alkyl)amino groups, di(C r C 6 )alkylamino groups whose (C^C^alkyl groups may be the same or differ- 
ent, dKhalo^-CgJalkylJamino groups whose halofC^-CgJalkyl groups may be the same or different, (C r C 6 )alkoxycar- 
bonyl groups and (C r C 6 )alkylaminocarbonyl groups; a benzoylamino group; a substituted benzoylamino group having 
on the ring one or more substituents which may be the same or different and are selected from halogen atoms, cyano 
group, nitro group, (C r C 6 )alkyl groups, halofC^CeJalkyl groups, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy groups, 
(Ci-C^alkylthio groups, haloCC^CgJalkylthio groups, (C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, 
(C r C 6 )alkylsulfonyl groups, halo(C r C 6 )alkylsulfonyl groups, mono(C r C 6 )alkylamino groups, mono(halo(C r C 6 )alkyl) 
amino groups, di(C r C 6 )alkylamino groups whose (C r C 6 )alkyl groups may be the same or different, di(halo(C r C 6 ) 
alkyl)amino groups whose halo(C r C 6 )alkyl groups may be the same or different, (C r C 6 )aikoxycarbonyl groups and 
(C r C 6 )alkylaminocarbonyl groups; -N^O" 1 )! 2 (wherein each of T 1 and T 2 , which may be the same or different, is a 
hydrogen atom, a (C r C 6 )alkyl group, a halo(C 1 -C 6 )alkyl group, a phenyl group or a substituted phenyl group having 
one or more substituents which may be the same or different and are selected from halogen atoms, cyano group, nitro 
group, (C r C 6 )alkyl groups, halo(C r C 6 )alkyl groups, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy groups, (C r C 6 )alkylthio 
groups, haloCC^CeJalkylthio groups, (C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, (C r C 6 )alkylsulfonyl 
groups, halo(C r C 6 )alkylsulfonyl groups, mono^^C^alkylamino groups, mono(halo(C 1 -C 6 )alkyl)amino groups, dt 
(C r C 6 )a!kylamino groups whose (C n -C 6 )alkyl groups may be the same or different, dKhalofC^CeJalkylJamino groups 
whose halo(C r C 6 )alkyl groups may be the same or different, (C r C 6 )alkoxycarbonyl groups and (C^CeJalkylaminoc- 
arbonyl groups); a phenyl group; a substituted phenyl group having one or more substituents which may be the same 
or different and are selected from halogen atoms, cyano group, nitro group, (C^-C^alkyl groups, halo(C r C 6 )alkyl 
groups, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy groups, (C r C 6 )alkylthio groups, halo(C r C 6 )alkylthio groups, 
(C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, (C^CeJalkylsulfonyl groups, halo(C r C 6 )alkylsulfonyl 
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groups, mono(C r C 6 )alkylamino groups, mono (ha1o(C r C 6 )alkyl)amino groups, dKC^C^alkylamino groups whose 
(C r C 6 )alkyl groups may be the same or different, di(halo(C 1 -C 6 )alkyl)amino groups whose halo(C r C 6 )alkyl groups 
may be the same or different, (C r C 6 )alkoxycarbonyl groups and (C r C 6 )alkylaminocarbonyl groups; a pyridyl group; 
or a substituted pyridyl group having one or more substituents which may be the same or different and are selected 

5 from halogen atoms, cyano group, nitro group, (C 1 -C 6 )alkyl groups, halo(C r C 6 )alkyl groups, (CVCgJalkoxy groups, 
halo(C 1 -C 6 )alkoxy groups, (C r C 6 )alkylthio groups, halo(C r C 6 )alkylthio groups, (C r C 6 )alkylsulfinyl groups, halo 
(C r C 6 )alkylsulfinyl groups, (C 1 -C 6 )alkylsulfonyl groups, halo(C r C 6 )alkylsulfonyl groups, mono(C r C 6 )alkylamino 
groups, mono (halofC^CeJalkyOamino groups, di(C r C 6 )alkylamino groups whose (C^CgJalkyl groups may be the 
same or different, dKhaMC^C^alkyOamino groups whose halo(C r C 6 )alkyl groups may be the same or different, and 

10 (C r C 6 )alkoxycarbonyl groups; 

each of R 2 , R 3 and R 4 , which may be the same or different, is a hydrogen atom, a (C r C 6 )alkyl group, a (C 3 -C 6 ) 
alkenyl group, a (C 3 -C 6 )alkynyl group, a (C r C 4 )alkoxy(C r C 4 )a!kyl group or a (C r C 4 )alkylthio(C r C 4 )alkyl group, R 2 
being able to bind to A or R 1 to form a 3- to 8-membered ring which may contain one to three atoms that may be the 
same or different and are selected from oxygen atom, sulfur atom and nitrogen atom, and which ring may have one 

15 or more substituents that may be the same or different and are selected from halogen atoms, (C r C 6 )alkyl groups and 
(C r C 6 )alkoxy groups, and R 2 being able to be taken together with R 1 to represent =C(T 3 )T 4 (wherein each of T 3 and 
T 4 , which may be the same or different, is a hydrogen atom, a (C r C 6 )alkyl group, a halo(C r C 6 )alkyl group, a (C r C 6 ) 
alkoxy group, a halo(C r C 6 )alkoxy group, an amino group, a mono(C r C 6 )alkylamino group, a di(C r C 6 )alkylamino 
group whose (C r C 6 )alkyl groups may be the same or different, a mono (halo(C r C 6 )alkyl)amino group, a di(halo(C 1 -C 6 ) 

20 alkyl)amino group whose halo(C r C 6 )alkyl groups may be the same or different, a phenyl group or a substituted phenyl 
group having one or more substituents which may be the same or different and are selected from halogen atoms, 
cyano group, nitro group, (C 1 -C 6 )alkyl groups, halo(C r C 6 )alkyl groups, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy 
groups, (C r C 6 )alkylthio groups, halo(C r C 6 )alkylthio groups, (C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl 
groups, (C r C 6 )alkylsulfonyl groups, halo(C r C 6 )alkylsulfonyl groups, mono(C r C 6 )alkylamino groups, mono (halo 

25 (C r C 6 )alkyl) amino groups, di(C r C 6 )alkylamino groups whose (C^CgJalkyl groups may be the same or different, di 
(halo(C r C 6 )alkyl)amino groups whose halo(C r C 6 )alkyl groups may be the same or different, (C r C 6 )alkoxycarbonyl 
groups and (G^-C 6 )alkylaminocarbonyl groups); 
Q is a carbon atom or a nitrogen atom; 

each of Xs, which may be the same or different, is a halogen atom, a cyano group, a nitro group, an amino group, 
so a (C r C 6 )alkyl group, a halo(C 1 -C 6 )alkyl group, a (C 2 -C 6 )alkenyl group, a halo(C 2 -C 6 )alkenyl group, a (C 2 -C 6 )aikynyl 
group, a halo(C 3 -C 6 )alkynyl group, a (C r C 6 )alkoxy group, a halo(C r C 6 )alkoxy group, a (C r C 6 )alkylcarbonyloxy 
group, a halo(C r C 6 )alkylcarbonyloxy group, a (C r C 6 )alkylthio group, a halo(C r C 6 )a!kylthio group, a (C r C 6 )alkyl- 
sulfinyl group, a halo(C r C 6 )alkylsulfinyl group, a (C r C 6 )alkylsulfonyl group, a halo(C 1 -C 6 )alkylsulfonyl group, a 
(C r C 6 )alkylsulfony!oxy group, a halo^-C^alkylsulfonyloxy group, a mono(C r C 6 )-alkylamino group, a mono(halo 
35 (C r C 6 )alkyl)amino group, a di(C r C 6 )alkylamino group whose (C r C 6 )alkyl groups may be the same or different, a di 
(halo(C r C 6 )alkyl)amino group whose halo(C r C 6 )alkyl groups may be the same or different, a (C^-C^alkylcarbo- 
nylamino group, a halo(C r C 6 )alkylcarbonylamino group, a (C r C 6 )alkylsulfonylamino group or a halo(C r C 6 )alkylsul- 
fonylamino group, 

further, two adjacent Xs on the aromatic ring being able to be taken together to represent a fused ring that may 

*o have one or more substituents which may be the same or different and are selected from halogen atoms, nitro group, 
cyano group, (C r C 6 )alkyl groups, halo(C r C 6 )alkyl groups, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy groups, (C r C 6 ) 
alkylthio groups, halo(C r C 6 )alkylthio groups, (C 1 -C 6 )alkylsulfinyl groups, halo(C r C 6 )alkytsulfinyl groups, (C r C 6 ) 
alkylsulfonyl groups, halo(C r C 6 )alkylsulfonyl groups, mono(C r C 6 )alkylamino groups, mono (halo(C r C 6 )alkyl)amino 
groups, di(C r C 6 )alkylamino groups whose (C r C 6 )alkyl groups may be the same or different, and di(halo(C r C 6 )alkyl) 

45 amino groups whose halo(C r C 6 )alkyl groups may be the same or different, m is an integer of 0 to 2; 

each of Ys, which may be the same or different, is a halogen atom; a cyano group; a nitro group; a hydroxyl 
group; a formyl group; a (C r C 6 )alkyl group; a hydroxy(C r C 6 )alkyl group; a (C r C 6 )alkoxy(C r C 6 )alkyl group; a halo 
(C r C 6 )alkoxy(C r C 6 )alkyl group; a halo(C r C 6 )alkyl group; a hydroxyhalo(C r C 6 )alkyl group; a (C r C 6 )alkoxyhalo 
(C r C 6 )atkyl group; a halo(C r C 6 )alkoxyhalo(C 1 -C 6 )alkyl group; a (C r C 6 )alkoxy group; a halo(C r C 6 )alkoxy group; a 

so halo(C r C 6 )alkoxyhalo(C r C 6 )alkoxy group; a (C r C 6 )alkylthio group; a halo(C r C 6 )alkylthio group; a (C 1 -C 6 )alkylsulfi- 
nyl group; a halo(C r C 6 )alkylsulfinyl group; a (C r C 6 )alkylsulfonyl group; a ha!o(C r C 6 )atkylsulfonyl group; a halo 
(C r C 6 )alkoxyhalo(C r C 6 )alkylthio group; a halofC^gJalkoxyhalo^^CeJalkylsulfinyl group; a halo(C r C 6 )alkoxyhalo 
(C r C 6 )alkylsulfonyl group; a phenoxy group; a substituted phenoxy group having one or more substituents which may 
be the same or different and are selected from halogen atoms, cyano group, nitro group, (C r C 6 )alkyl groups, halo 

55 (C r C 6 )alkyl groups, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy groups, (C^C^alkylthio groups, halo(C r C 6 )alkyrthio 
groups, (C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups and haMCVCgJalkyl- 
sulfonyl groups; a phenylthio group; a substituted phenylthio group having one or more substituents which may be the 
same or different and are selected from halogen atoms, cyano group, nitro group, (C^C^alkyl groups, halo(C r C 6 ) 
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alky! groups, (C r C 6 )alkoxy groups, halo^^C^alkoxy groups, (C r C 6 )alkylthio groups, halo(C r C 6 )alkyfthio groups, 
(C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alky!sulfinyl groups, (C r C 6 )alky!su!fonyl groups and halofC^C^alkylsulfonyl 
groups; a pyridyloxy group; or a substituted pyridyloxy group having one or more substituents which may be the same 
or different and are selected from halogen atoms, cyano group, nitro group, (C r C 6 )alkyl groups, haloJC^CgJalkyl 
5 groups, (C^CgJalkoxy groups, halo(C r C 6 )alkoxy groups, (C r C 6 )alkylthio groups, halo(C r C 6 )alkylthio groups, 
(C^CgJalkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups and halo(C r C 6 )alkylsulfonyl 
groups, 

further, two adjacent Ys on the aromatic ring being able to be taken together to represent a fused ring that may 
have one or more substituents which may be the same or different and are selected from halogen atoms, nitro group, 

10 cyano group, (C r C 6 )alkyl groups, halo(C r C 6 )a!kyl groups, (C^C^alkoxy groups, halo^-C^alkoxy groups, (C r C 6 ) 
alkylthio groups, halo(C r C 6 )alkylthio groups, (C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, (CVC 6 ) 
alkylsulfonyl groups, halo(C r C 6 )alkylsulfonyl groups, mono(C r C 6 )alkylamino groups, mono (haMC^CeJalkylJamino 
groups, dKC^CeJalkylamino groups whose (C^C^alkyl groups may be the same or different, and di(halo(C r C 6 )alkyl) 
amino groups whose halo(C r C 6 )alkyl groups may be the same or different, and n is an integer of 0 to 3; an agricultural 

15 and horticultural insecticide containing said compound as an active ingredient, and a method of using the same. 

MODE FOR CARRYING OUT THE INVENTION 

[0007] In the definition of general formula (I) for the sulfonamide derivative of the present invention, the term "halogen 
20 atom" means a chlorine atom, a bromine atom, an iodine atom or a fluorine atom. The term "(C^C^alkyi" means a 
linear or branched alkyl group of 1 to 6 carbon atoms, such as methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, s-butyl, 
t-butyl, n-pentyl, n-hexyl or the like. The term "halo^-CgJalkyl" means a substituted linear or branched alkyl group of 
1 to 6 carbon atoms having as the substituent(s) one or more halogen atoms which may be the same or different. The 
term "(C 3 -C 6 )cycloalkyl" means a cyclic alkyl group of 3 to 6 carbon atoms, such as cyclopropyl, cyclobutyl, cyclopentyl, 
25 cyclohexyl or the like. The term "(C r C 6 )alkylene" means a linear or branched alkylene group of 1 to 6 carbon atoms, 
such as methylene, ethylene, propylene, trimethylene, dimethylmethylene, tetramethylene, isobutylene, dimethyleth- 
ylene or the like. The term B (C 2 -C 6 )alkenylene" means a linear or branched alkenylene group of 2 to 6 carbon atoms. 
The term °(C 2 -C 6 )alkynylene" means a linear or branched alkynylene group of 2 to 6 carbon atoms. 
[0008] The "fused ring" includes, for example, naphthalene ring, tetrahydronaphthalene ring, indene ring, indane 
30 ring, quinoline ring, quinazoline ring, chroman ring, isochroman ring, indole ring, indoline ring, benzodioxane ring, 
benzodioxole ring, benzofuran ring, dihydrobenzofuran ring, benzothiophene ring, dihydrobenzothiophene ring, ben- 
zoxazole ring, benzothiazole ring, benzimidazole ring and indazole ring. 

[0009] The salts of the sulfonamide derivative represented by general formula (I) of the present invention include, 
for example, inorganic acid salts such as hydrochloride, sulfate, nitrate, phosphate and the like; organic acid salts such 
35 as acetate, fumarate, maleate, oxalate, methanes ulfonate, benzenesulfonate, p-toluenesulfonate and the like; and 
salts with a sodium ion, potassium ion, calcium ion or the like. 

[0010] The sulfonamide derivative of general formula (I) of the present invention contains one or more asymmetric 
carbon atoms or asymmetric centers in its structural formula in some cases and has two or more optical isomers and 
diastereomers in some cases. The present invention also includes all of the individual optical isomers and mixtures 
40 consisting of these isomers in any ratio. The sulfonamide derivative of general formula (I) of the present invention has 
two or more geometrical isomers due to one or more carbon-carbon double bonds or carbon-nitrogen double bonds 
in its structural formula in some cases. The present invention also includes all of the individual geometrical isomers 
and mixtures consisting of these isomers in any ratio. 

[0011] In the sulfonamide derivative of general formula (I) of the present invention, A is particularly preferably a 
45 (C r C 6 )alkylene group; R 1 is preferably a hydrogen atom, a (C r C 6 )alkyl group, a substituted (C r C 6 )alkyl group, a 
(C 3 -C 6 )alkenyl group, a (C 3 -C 6 )alkynyl group, a phenyl group or a substituted phenyl group, and is particularly prefer- 
ably a (C^CgJalkyl group, a (C^CgJalkylthiofC^C^alkyl group, a (C 1 -C 6 )alkylsulfinyl(C 1 -C 6 )alkyl group or a (C n -C 6 ) 
alkylsulfonyl(C r C 6 )alkyl group; each of R 2 , R 3 and R 4 is preferably a hydrogen atom or a (C r C 6 )alkyl group; Q is 
preferably a carbon atom or a nitrogen atom, particularly preferably a carbon atom; X is preferably a halogen atom, a 
50 nitro group, a (C r C 6 )alkyl group, a halo(C r C 6 )alkyl group, a halofCVC^alkoxy group, a (C 1 -C 6 )alkylcarbonyloxy 
group, a (C r C 6 )alkylsulfonyloxy group or a halofC^-CeJalkylsulfonyloxy group, and is particularly preferably a halogen 
atom; m is preferably 1 or 2, particularly preferably 1; Y is preferably a halogen atom, a (Cj-Cgialkyl group, a halo 
(C 1 -C 6 )alkoxy(C 1 -C 6 )alkyl group, a halo^-C^alky! group, a hydroxyhalo(C r C 6 )alkyl group, a (C r C 6 )alkoxyhalo 
(CrC 6 )alkyl group, a halotC^C^alkoxyhalo^-CgJalkyl group, a (C^CgJalkoxy group or a halo (C^C^alkoxy group, 
55 and is particularly preferably a (C^CeJalkyl group or a halo(C 1 -C 6 )alkyl group; and n is preferably an integer of 1 to 3, 
particularly preferably 2. 

[0012] The sulfonamide derivative of general formula (I) of the present invention can be produced, for example, by 
any of the production processes schematically shown below, but these processes are not intended in any way to limit 
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the scope of the present invention. 



Production processes 

5 




(I) 

45 



wherein A, R 1 to R 4 , X, Y, n, m and Q are as defined above. 

[001 3] The production can be carried out by the above reactions according to the process disclosed in J. Med. Chem., 
10, 982 (1967), JP-A-11 -240857, JP-A-2001-131141 or the like. That is, a phthaiic anhydride of general formula (II) is 

so allowed to react with an amine of general formula (III) in the presence of an inert solvent and in the presence or absence 
of a base or an acid catalyst to obtain a phthalamide of general formula (V-1). When R 4 is a hydrogen atom in the 
phthalamide (V-1), the phthalamide (V-1) is converted to an isoimide derivative of general formula (VI-1) by conden- 
sation in the presence of a condensing agent and an inert solvent and in the presence or absence of a base after or 
without isolating the phthalamide (V-1), and the isoimide derivative (VI-1) is allowed to react with a sulfamoylamine of 

55 general formula (IV) in the presence of an inert solvent and in the presence or absence of a base or an acid catalyst 
after or without isolating the isoimide derivative (VI-1), whereby the sulfonamide derivative of general formula (I) can 
be produced. When R 4 is a substituent other than a hydrogen atom in the phthalamide (V-1), the sulfonamide derivative 
of general formula (I) can be produced by condensing the phthalamide (V-1) with a sulfamoylamine of general formula 
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(IV) in the presence of a condensing agent and an inert solvent and in the presence or absence of a base after or 
without isolating the phthalamide (V-1). 

[0014] In addition, a phthalic anhydride of general formula (II) is allowed to react with a sulfamoylamine of general 
formula (IV) in the presence of an inert solvent and in the presence or absence of a base or an acid catalyst to obtain 

5 a phthalamide of general formula (V-2). When R 3 is a hydrogen atom in the phthalamide (V-2), the phthalamide (V-2) 
is converted to an isoimide derivative of general formula (VI-2) by condensation in the presence of a condensing agent 
and an inert solvent and in the presence or absence of a base after or without isolating the phthalamide (V-2), and the 
isoimide derivative (VI-2) is allowed to react with an amine of general formula (III) in the presence of an inert solvent 
and in the presence or absence of a base or an acid catalyst after or without isolating the isoimide derivative (VI-2), 

10 whereby the sulfonamide derivative of general formula (I) can be produced. When R 3 is a substituent other than a 
hydrogen atom in the phthalamide (V-2), the sulfonamide derivative of general formula (I) can be produced by con- 
densing the phthalamide (V-2) with an amine of general formula (III) in the presence of a condensing agent and an 
inert solvent and in the presence or absence of a base after or without isolating the phthalamide (V-2). 

is 1 . General formula (II) general formula (V-1) or general formula (V-2) 

[0015] The acid usable in this reaction includes, for example, organic acids such as acetic acid, trifluoroacetic acid, 
etc.; and inorganic acids such as hydrochloric acid, sulfuric acid, etc. As to the amount of the acid used, the acid may 
be used in an amount properly chosen in the range of a catalytic amount to excess moles per mole of the phthalic 
20 anhydride of general formula (II). The base includes, for example, organic bases such as triethylamine, pyridine, etc.; 
and inorganic bases such as potassium carbonate, sodium hydrogencarbonate, sodium carbonate, sodium hydroxide, 
etc. As to the amount of the base used, the base may be used in an amount properly chosen in the range of a catalytic 
amount to excess moles per mole of the phthalic anhydride of general formula (II). 

[0016] As the inert solvent used in the reaction, any inert solvent may be used so long as it does not markedly inhibit 
25 the progress of the reaction. There can be exemplified inert solvents including, for example, aromatic hydrocarbons 
such as benzene, toluene, xylene, etc.; halogenated hydrocarbons such as methylene chloride, chloroform, carbon 
tetrachloride, etc.; halogenated aromatic hydrocarbons such as chlorobenzene, dichlorobenzene, etc.; acyclic or cyclic 
ethers such as diethyl ether, dioxane, tetrahydrofuran, etc.; esters such as ethyl acetate, etc.; amides such as dimeth- 
ylformamide, dimethylacetamide, etc,; acids such as acetic acid, etc.; dimethyl sulfoxide; and 1 ,3-dimethyl-2-imidazo- 
30 lidinone. These inert solvents may be used singly or as a mixture of two or more thereof. 

[0017] Since the reaction is an equimolar reaction, it is sufficient that the reactants are used in equimolar amounts, 
though either of them may be used in excess. 

[001 8] As to the reaction temperature, the reaction can be carried out at room temperature to the boiling point of the 
inert solvent used. Although the reaction time is varied depending on the scale of reaction and the reaction temperature, 
35 the reaction may be carried out for a period ranging from several minutes to 48 hours. 

[0019] After completion of the reaction, the desired compound may be used in the subsequent reaction either after 
isolation from the reaction system containing the desired compound by a conventional method, or without isolation. 
[0020] The phthalic anhydride of general formula (II) can be produced by the process described in J. Org. Chem., 
52, 129 (1987), J. Am. Chem. Soc, 51, 1865 (1929), J. Am. Chem. Soc, 63, 1542 (1941) or the like. 

40 

2. General formula (V-1) or general formula (V-2) -> general formula (I) 

[0021 ] As the inert solvent used in this reaction, any inert solvent may be used so long as it does not markedly inhibit 
the progress of the reaction. There can be exemplified inert solvents including, for example, halogenated hydrocarbons 
45 such as methylene chloride, chloroform, carbon tetrachloride, etc.; acyclic or cyclic ethers such as diethyl ether, diox- 
ane, tetrahydrofuran, etc.; and nitriles such as acetonitrile, etc. These inert solvents may be used singly or as a mixture 
of two or more thereof. 

[0022] As the condensing agent used in the reaction, any condensing agent may be used so long as it is used in 
conventional amide production. The condensing agent includes, for example, trifluoroacetic anhydride, chlorocar- 
so bonates, Mukaiyama reagent (2-chloro-N-methylpyridinium iodide), DCC (1 ,3-dicyclohexylcarbodiimide), CDI (carbo- 
nyl diimidazole) and DEPC (diethyl cyanophosphonate). As to the amount of the condensing agent used, the condens- 
ing agent may be used in an amount properly chosen in the range of 1 mole to excess moles per mole of the phthalamide 
of general formula (V-1) or (V-2). 

[0023] The base usable in the reaction includes, for example, organic bases such as triethylamine, pyridine, etc.; 
55 and inorganic bases such as potassium carbonate, etc. As to the amount of the base used, the base may be used in 
an amount properly chosen in the range of 1 mole to excess moles per mole of the phthalamide of general formula (V- 
1)or (V-2). 

[0024] As to the reaction temperature, the reaction can be carried out at 0°C to the boiling point of the inert solvent 
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used. Although the reaction time is varied depending on the scale of reaction and the reaction temperature, the reaction 
may be carried out for a period ranging from several minutes to 48 hours. 

[0025] After completion of the reaction, the desired compound is isolated from the reaction system containing the 
desired compound by a conventional method, and if necessary, purified by recrystallization, column chromatography, 
5 etc., whereby the desired compound can be produced. 

3. General formula (V-1) -* general formula (VI-1), or general formula (V-2) -> general formula (VI-2) 

[0026] In the case of this reaction, the desired compound can be produced according to, for example, the process 
10 described in J. Med. Chem., 10, 982 (1 967). 

[0027] After completion of the reaction, the desired compound may be used in the subsequent reaction either after 
isolation from the reaction system containing the desired compound by a conventional method, or without isolation. 

4. General formula (VI-1) or general formula (VI-2) -» general formula (I) 

15 

[0028] In the case of this reaction, the desired compound can be produced in the same manner as in the item 1 . 
[0029] After completion of the reaction, the desired compound is isolated from the reaction system containing the 
desired compound by a conventional method, and if necessary, purified by recrystallization, column chromatography, 
etc., whereby the desired compound can be produced. 
20 [0030] The sulfamoylamine (IV) as starting material can be produced according to, for example, any of the processes 
known in literature and schematically shown below. 



25 



30 



35 



40 



45 



50 



(A) . 



N— A— L' 



R 5 



(VD-1) 



(B) . 




M— A- 



(vn-3) 



(D) . 



N — A — SOjH 



R 5 



(E) . 



(VD-4) 



H-S-Z 



R 5 



N— A— SOjMet 



(V1I-5) 



tO] 



Mg 



R \ 



(Base) pS 



N — A — S — Z 



(VI-1) 



R 3 0 
- N — A — S — OR 

(VI-2) 



R3 x 



N — A — Mg-L 3 



R 5 



-3) 



R 1 



NH 



V (x) 



NHjOSOaH 
(XI) 



R 1 



NH 



(^2 



N— A-SOj-L 3 



(X) 



(Deprotection) 




R» R' 

N — A-SO z -N 
R 5 ' R 2 

(IV-1) 



R 1 



A-S0 2 "N 



R 2 



(IV) 



wherein R 1 , R 2 , R 3 and A are as defined above, R 5 is a protecting group such as a benzyloxycarbonyl group, t-butox- 
ycarbonyl group or alkylsilyl group, R 6 is a (C r C 6 )alkyl group, each of L 1 , L 2 and L 3 is a leaving group such as a 
halogen atom, Met is a metal atom such as sodium or potassium, and Z is a hydrogen atom, a (C^-C^alkyl group or 
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a benzyl group. 

(A) General formula (VIM) -> general formula (IV) 

5 [0031 ] An amine derivative of general formula (VII-1 ) is allowed to react with a thiol to obtain a thioalkylamine deriv- 
ative (VI 11-1), according to the method described in J. Am. Chem. Soc, 58, 1348 (1 936), J. Am. Chem. Soc, 60, 1486 
(1938) or the like. The thioalkylamine derivative is allowed to react with a halogen after or without isolation of the 
derivative to obtain a sulfonyl halide derivative of general formula (IX). The sulfonyl halide derivative is allowed to react 
with an amine of general formula (X) to obtain a sulfonamide derivative of general formula (IV-1), according to the 

10 method described in Synthesis, 1970, 545, J. Organic Chem., 21_, 667 (1956) or the like. The sulfonamide derivative 
is subjected to deprotection reaction according to a conventional method, whereby the sulfamoylamine of general 
formula (IV) can be produced. 

(B) General formula (VII-2) -4 general formula (IV) 

15 

[0032] A disulfide derivative of general formula (Vll-2) is converted to a sulfenic acid ester derivative (VIII-2) according 
to the method described in Synth. Commun., 27^ 1321 (1997), Synthesis, 1988, 252 or the like. The sulfenic acid ester 
derivative is hydrolyzed after or without isolation and the hydrolyzate is allowed to react with a halogen according to 
the method described in J. Am. Chem. Soc, 45, 1 068 (1923) or the like to obtain a sulfonyl halide derivative of general 
20 formula (IX). Thereafter, the sulfamoylamine of general formula (IV) can be produced in the same manner as in (A). 

(C) General formula (VII-3) general formula (IV) 

[0033] An amine derivative of general formula (VII-3) is converted to a Grignard reagent (VIII-3) according to the 
25 method described in J. Org. Chem., 20, 1159 (1955) or the like, and the Grignard reagent (VIII-3) is allowed to react 
with sulfuryl chloride to obtain a sulfonyl halide derivative of general formula (IX). Thereafter, the sulfamoylamine of 
general formula (IV) can be produced in the same manner as in (A). 

(D) General formula (VII-4) -> general formula (IV) 

30 

[0034] A sulfenamide derivative of general formula (VIII-4) is obtained from a sulfenic acid derivative of general 
formula (VII-4) and an amine derivative of general formula (X) according to the method described in J. Am. Chem. 
Soc, 57, 2172 (1935), Chem. Lett, 1976, 149 or the like. The sulfenamide derivative is converted to a sulfonamide 
derivative of general formula (IV-1) according to the method described in J. Org. Chem., 31^, 2357 (1966) or the like. 
35 Thereafter, the sulfamoylamine of general formula (IV) can be produced by subjecting the sulfonamide derivative to 
deprotection in the same manner as in (A). 

(E) General formula (VII-5) -> general formula (IV) 

40 [0035] As the sulfamoylamine of general formula (IV), a sulfamoylamine in which each of R 1 and R 2 is a hydrogen 
atom can be produced by obtaining a sulfonamide derivative of general formula (IV-1) from a sulfenate derivative of 
general formula (VII-5) and hydroxylamine-O-sulfonic acid (XI) according to the method described in Synthesis, 1985, 
1032, and then subjecting the sulfonamide derivative to deprotection in the same manner as in (A). Such a sulfa- 
moylamine of general formula (IV) can be produced also by obtaining a sulfonamide derivative of general formula (IV- 

45 1) from a sulfenate derivative of general formula (VM-5) and a N-halo-substituted amine of general formula (XII) ac- 
cording to the method described in J. Org. Chem., 46, 5077 (1981), and then subjecting the sulfonamide derivative to 
deprotection in the same manner as in (A). 

[0036] Typical compounds as the sulfonamide derivative of general formula (I) are listed below in Table 1 and Table 
2 but they are not intended in any way to limit the scope of the present invention. In the following tables, B n" is a prefix 
so for "normal", "s" is a prefix for "secondary", "t" is a prefix for "tertiary", "i" is a prefix for "iso", "c n is a prefix for "cyclo", 
and "Me" indicates a methyl group, "Et" an ethyl group, "Pr" a propyl group, "Bu" a butyl group, "Pen" a pentyl group, 
"Hex" a hexyl group, "Ph" a phenyl group, "Py" a pyridyl group, and "C*" an asymmetric carbon atom. In addition, "J 1 ", 
"J 2 " and "J 3 " indicate the following substituents. 

55 
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Me Me Me 



5 




J 1 J 2 



10 

General formula (1-1) 




(i-i) 





NO. 


A Cr\ MDlD? 

-A-oL^INrvn' 




Yn 


rnysicai propeny. 
Melting point °C 




1-1 


CHMeCH 2 S0 2 NH 2 


3-1 


2-Me-4-CF(CF 3 ) 2 


217-219 


30 


1-2 


CHMeCH 2 S0 2 NHMe 


3-1 


2-Me-4-CF(CF 3 ) 2 


186-188 




1-3 


CHMeCH 2 S0 2 NMe 2 


3-1 


2-Me-4-CF(CF 3 ) 2 


122-125 




1-4 


CHMeCH 2 S0 2 NHEt 


3-1 


2-Me-4-CF(CF3) 2 


170-172 




1-5 


CHMeCH 2 S0 2 N(Me)Et 


3-1 


2-Me-4-CF(CF 3 ) 2 




35 


1-6 


CHMeCH 2 S0 2 NEt 2 


3-1 


2-Me-4-CF(CF 3 ) 2 


116 


1-7 


CHMeCH 2 S0 2 NH-n-Pr 


3-1 


2-Me-4-CF(CF 3 ) 2 


147-150 




1-8 


CHMeCH 2 S0 2 NH-i-Pr 


3-1 


2-Me-4-CF(CF 3 ) 2 


204-206 




1-9 


CHMeCH 2 S0 2 NH-c-Pr 


3-1 


2-Me-4-CF(CF 3 ) 2 






1-10 


CHMeCH 2 S0 2 N(n-Pr) 2 


3-1 


2-Me-4-CF(CF 3 ) 2 




40 


1-11 


CHMeCH 2 S0 2 N(i-Pr) 2 


3-1 


2-Me-4-CF(CF 3 ) 2 






1-12 


CHMeCH 2 S0 2 NH-n-Bu 


3-1 


2-Me-4-CF(CF 3 ) 2 


178-181 




1-13 


CHMeCH 2 S0 2 NH-s-Bu 


3-1 


2-Me-4-CF(CF 3 ) 2 






1-14 


CHMeCH 2 S0 2 NH-t-Bu 


3-1 


2-Me-4-CF(CF 3 ) 2 


195-197 




1-15 


CHMeCH 2 S0 2 NH-i-Bu 


3-1 


2-Me-4-CF(CF 3 ) 2 




45 


1-16 


CHMeCH 2 S0 2 NH-c-Bu 


3-1 


2-Me-4-CF(CF3) 2 






1-17 


CHMeCH 2 S0 2 NH-c-Pen 


3-1 


2-Me-4-CF(CF 3 ) 2 






1-18 


CHMeCH 2 S0 2 NH-c-Hex 


3-1 


2-Me-4-CF(CF 3 ) 2 






1-19 


CHMeCH 2 S0 2 NHCH 2 -c-Pr 


3-1 


2-Me-4-CF(CF 3 ) 2 




50 


1-20 


CHMeCH 2 S0 2 NHCH 2 CH=CH 2 


3-1 


2-Me-4-CF(CF 3 ) 2 


109-113 


1-21 


CHMeCH 2 S0 2 NHCH 2 C=CH 


3-1 


2-Me-4-CF(CF3) 2 


111-113 




1-22 


CHMeCH 2 S0 2 NHCH 2 Ph 


3-1 


2-Me-4-CF(CF 3 ) 2 


200-202 




1-23 


CHMeCH 2 S0 2 NHCH 2 -(2-F-Ph) 


3-1 


2-Me-4-CF(CF 3 ) 2 


195-198 




1-24 


CHMeCH 2 S0 2 NHCH 2 -(2-CI-Ph) 


3-1 


2-Me-4-CF(CF 3 ) 2 


193-196 


55 


1-25 


CHMeCH 2 S0 2 NHCH 2 -(2-Br-Ph) 


3-1 


2-Me-4-CF(CF 3 ) 2 


189-192 




1-26 


CHMeCH 2 S0 2 NHCH 2 -(2-Me-Ph) 


3-1 


2-Me-4-CF(CF 3 ) 2 






1-27 


CHMeCH 2 S0 2 NHCH 2 -(2-OMe-Ph) 


3-1 


2-Me-4-CF(CF3) 2 


180-183 
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Table 1 (continued) 





No 




Xm 

#\i 1 1 


Yn 

■ 1 1 


Physical DroDertv 
Melting point °C 


5 


1-28 


CHMeCH«SO~NHCHo-f2-NO«-Phl 


3-1 


2-Me-4-CRCFo)o 


173-177 

1 » X^ WWW 




1-29 




3-1 


2-Me-4-CF(CFo)o 


196-198 




1-30 


CHMeCH«SOoNHCHo-f3-NOo-Ph) 


3-1 


2-Me-4-CF(CFo)o 


155-160 . 




1-31 


CHMeCHoSOoNHCHo-(3-CN-Ph) 


3-1 

i 


2-Me-4-CF(CFo)o 

Mm— WWW %^ * ■ » X^ • \i *r 


147-150 




1-32 


CHMeCHoSO«NHCHo-(2 6-fOMeU- 

V-/ 1 IIVIv VI • pvJV-/Ql^ B IO \^* l W yx^lVlwjp 


3-1 

W 9 


2-Me-4-CF(CFo)o 


210-213 


10 














1-33 


CHMeCHoS0oNHCHo-(4-CI-Ph) 


3-1 


2-Me-4-CF(CFo)o 






1-34 


CHMeCHoS0oNHCHo-(4-Me-Ph) 

1 ■ I V ■ X^ ■ 1 } ^mmf ^*W^ 1 ^ t ■ X^ ■ ■ ^ 1 W www w ■ / 


3-1 


2-Me-4-CF(CFo)o 






1-35 


CHMeCHoS0 0 NHCHo-(4-MeO-Ph) 


3-1 


2-Me-4-CF(CFo)o 


176-179 


15 


1-36 


CHMeCHoSOoNHCHo-(4-NOo-Ph) 


3-1 


2-Me-4-CF(CFo)o 


185-187 


1-37 


CHMeCHoS0oNHCHo-(4-CN-Ph) 


3-1 


2-Me-4-CF(CFo) P 


169-171 




1-38 


CHMeCHoSOr»NHCHo-^4-SCFo-Ph) 

1 MTIV wt 1 p^^ pi ^1 1%^! IO 1~ V-' 1 *3 1 1 If 


3-1 

w 7 I 


2-Me-4-CF(CFo)o 

k III ¥ X^ 1 ft X^ P il j» 


201 -204 




I OC7 


PHIUIoPW MWPM -9-Pv 
onivicL»n2oU2iNnvn2 t r y 


O J 




228-231 




1-40 


CHMeCH 2 S0 2 NHCH 2 -3-Py 


3-1 


2-Me-4-CF(CF 3 ) 2 


144-147 




1-4 1 


UnMeUn2o02NnOH2-4-ry 


Q 1 


O Ma /I PC/PC \ 


1 DO- 1 DO 




I -4^ 


UnMeOn2oU2N(ivie)L/M2rn 


o-l 


^-ivie-**-or\Lfr3;2 


I OO- 1 Ov7 




1 -40 


^ni\fleon2oW2iNvtiyori2r n 


o-i 


t-IVIc-*T-Oi \Vyr 3 ;2 


184.186 






onMe^n 2 ovJ 2 ^«'on^iviej rn 


O 1 

o-l 


t-m t?-*f r |t»r 2/2 


1 73-1 75 

I/O I/O 


25 


1 -4o 


UnMeun2oU2rNnU n(lviej rn n- 


1 1 
o-l 


9.Mo_A_PFfPF \ 


1 fifl-1 70 

1 OO 1 / \J 




onantinmor 
t?f Idl lUUlllel 










1 Aft 


onivieLrn2oU2iNnv rnivie;rri o 
enantiomer 

vl lwt» 1 VI \J% 1 1 w 1 


o_i 

O 1 


O.Mp-4-PFrCF^ 
& ivic? *t wr 3/2 


159-161 

1 WW 1 w I 




1-47 


CHMeCHoSOoNHCHoCHoPh 


3-1 


2-Me-4-CF(CFo) 9 


203-206 


30 


1-48 


CHMeCHoSOoNHC(Me)oCI-UPh 


3-1 


2-Me-4-CF(CFo)p 


197-198 




1-49 


CHMeCHoSOoN(CHo)o 

9 llf iv vi ly wyi ■ v/ f W J 


3-1 


2-Me-4-CF(CFo)o 






1-50 


CHMeCHoSOoN(CHo)o 


3-1 


2-Me-4-CF(CFo)o 






1-51 


CHMeCHoSOoN(CHo) A 


3-1 


2-Me-4-CF(CFo) 2 






1-52 


CHMeCHoSOoN(CHo) K 


3-1 


2-Me-4-CF(CFo) 2 




35 


1-53 


CHMeCHoS0 0 N(CHo)ft 


3-1 


2-Me-4-CF(CFo)o 






1-54 


CHMeCHoSOoNfCHoCHo^O 


3-1 


2-Me-4-CF(CFo) 0 


204-207 




1-55 




3-1 


2-Me-4-CF(CFo)o 


191-194 




1-56 


CHMeCHoSOoNfCHoCHoUSO 


3-1 


2-Me-4-CF(CFo)o 


195-198 


40 


1-57 


CHMeCHnSOoN(CHoCHo)oSOo 


3-1 


2-Me-4-CF(CFJo 


237-240 




1-58 

1 w w 


CMeoCHoSOoN^CHoCHoUS 


3-1 


2-Me-4-CF(CFo)o 


164-165 




1-59 


CMeoCHoSOoNfCHoChUUSO 

vifivovi i p v^p i ^i i i i p \y • ip#p%^v> 


3-1 


2-Me-4-CF(CFo)o 


167-168 




1-60 


CMeoCHoSOoN(CHoCHo)oSOo 


3-1 


2-Me-4-CF(CFoU 


166-167 




1-61 


CMeoCHoSOo J 1 


3-1 


2.Me-4-CF(CFo) 9 


207-208 


45 


1-62 


CMeoCHoSOo J 2 

%*f If IVQV 1 1 p V/ P W 


3-1 


2-Me-4-CF(CFo)o 


Amorphous 




1-63 


CMeoCHoSOo J 3 

vy iviwpv/i • p v/ p v 


3-1 


2-Me-4-CF(CF,)o 


157-159 




1-64 


CHMeCHoSOoN(CHoCHo)oNH 

*^mW ■ llTl Wl l^/X^X^^^» 11 VI l^%^l *^/^' ' 


3-1 


2-Me-4-CF(CF q )o 






i 1-65 


CHMeCHoSOoN(CHoCHoUNMe 


3-1 


2-Me-4-CF(CFo)o 




50 


1-66 


CHMeCH 2 S0 2 N(CH 2 CH 2 ) 2 NCOMe 


3-1 


2-Me-4-CF(CF 3 ) 2 

\ pW 


196-198 


1-67 


CHMeCH 2 S0 2 N(CH 2 CH2)2C=0 


3-1 


2-Me-4-CF(CF 3 ) 2 


209-211 




1-68 


CHMeCH 2 S0 2 NHCH 2 CF 3 


3-1 


2-Me-4-CF(CF 3 ) 2 






1-69 


CHMeCH 2 S0 2 NHCH (Me) CF 3 


3-1 


2-Me-4-CF(CF 3 ) 2 






1-70 


CHMeCH 2 S0 2 NHCH2CH=CCl2 


3-1 


2-Me-4-CF(CF 3 ) 2 




55 


1-71 


CHMeCH 2 S0 2 NH(CH 2 )2CI 


3-1 


2-Me-4-CF(CF3) 2 


90-95 




1-72 


CHMeCH 2 S0 2 NH(CH 2 ) 2 OH 


3-1 


2-Me-4-CF(CF 3 ) 2 


171-174 




1-73 


CHMeCH 2 S0 2 NH(CH 2 ) 2 OMe 


3-1 


2-Me-4-CF(CF 3 ) 2 


142-144 



12 
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Table 1 (continued) 



No 

1 v v ■ 


-A-S0oNR 1 R 2 


Xm 


Yn 


Physical DroDertv 
Melting point °C 


1-74 

1 9 


CHMeCHoSOoNHCHMeCHoOMe 

1 1 III V* ■ ly W *J • f 1 1 9 9 1 V 9 \Jf %gW 9 ■ V J X^ WWW ^mT 


3-1 


2-Me-4-CF(CFo)o 




1-75 


CHMeCHoSOoNH(CHo)oSMe 


3-1 


2-Me-4-CF(CFo)o 


156-158 


1-76 


CHMeCHoSOoNH(CHo)oSOMe 


3-1 


2-Me-4-CF(CFo)o 


132-134 


1-77 

1 WW 


CHMeCHoSOoNH(CHo)oSOoMe 


3-1 


2-Me-4-CF(CFo) 9 


186-189 


1-78 

■ w 


CMeoCHoSOoNH(CH 0 )oOH 


3-1 


2-Me-4-CF(CFo)p 


150-151 


1-79 


CMeoCHoSOoNH(CH,UOMe 


3-1 


2-Me-4-CF(CFo)o 


167-168 


1-80 


CMeoCHoSOoNH(CHo)oOCOMe 


3-1 


2-Me-4-CF(CFo) 9 


181-182 


1-81 

■ v i 


CMeoCHoSOoNH(CHo)oSMe 

III \^ W J » ITw r l 1 VI 11 ■ I § I ■ I \S 


3-1 


2-Me-4-CF(CFoU 


161-162 


1-82 


CMeoCHoSOoNH(CHo)oSOMe 


3-1 


2-Me-4-CF(CFo)o 


154-155 


1-83 

i ^^^^ 


CMeoCHoSOoNH(CHo)oSOoMe 


3-1 


2-Me-4-CF(CFo), 


151-152 


1-84 


wivicpwi ipv^vyoiii i^vyi '2/2 


3-1 


2-Me-4-CF(CFoU 


1 66-1 67 




CMe«CH«SO«NH^CH«USOFt 

vivicowi loOwo' M vi '2/2 


3-1 


2-Me-4-CF^CFoU 


144.145 


1-88 




3-1 


2-Me-4-CF^CFoU 

c *r wi y w 1 3/2 


1 68-1 69 


1-87 




3-1 


2-Me-4-CFfCFoU 


155-156 


1-88 


CMeoCHoSOoNHfCHo^SOPh 


3-1 


2-Me-4-CF(CFo)o 


151-153 


1-89 


CMeoCHoSOoNHfCHo^SO^Ph 


3-1 


2-Me-4-CF(CFo)o 

If 1 v • x^ 1 1 x^ ■ ■* y ^ 


170-172 


1-90 

1 V w 




3-! 


2-Me-4-CF(CFo)o 




1-91 


CHMeCH«SOoNHCHMeCH«SMe 


3-1 


2-Me-4-CF(CFo)o 


190-193 


1-Q2 




3-1 
*j 1 


2-Me-4-CFfCFoU 

b iviw ■ vyi \V«/i 3/2 


130-133 


1-93 


CHMpCH«SO«NHCHMpCH«SO«Mp 


3-1 


2-Me-4-CF^CFoU 


150-154 


1-Q4 


CHMpHH^O^NnMPAfiH^Mp 

vnivicvripO vjH oivi t?pv»/i loOivic 


3-1 
0 1 


2-Me-4-CF(CFoU 

IV 1 C *T W 1 \wl Q '2 


1 57-1 60 


1-Q5 




01 


p.Mp-4-PF^PFoU 




1 -Qfi 




Q_| 
Ol 


2-Mp-4-CF^CFoU 

c ivit; ■? wi ywi 3/2 




1 -Q7 


PMp PH ^Pi NH^PH ^ QOMp 
wivic2>-'ii2^^'2 * 2*3 


Ol 


2-Me-4-CF^CFoU 

t ivity *t wi \wi 3^2 




1-Q8 


wivivOvi ipvJV^o i>iny ''•'2/3 2 


3-1 


2-Me-4-CFfCFoU 

w If 1 w ~ x*/ 1 1 Vp/ I 3/2 




1 -QQ 


PHMpPH NJHPH PN1 
onivit?V^ri2^^2 2 


O 1 


1 vie *r wi y w 1 3/2 




1-100 


nHMpPH^^O^NHPH^nO^Mp 


3-1 

V? 1 


2-Me-4-CF(CFoU 




1-101 

1 1 V 1 




3-1 


2-Me-4-CF(CFolo 




1-102 


CHMeCHoSOoNHCHMeCOoMe 


3-1 


2-Me-4-CF(CFo)o 

III f m 1 ^ # 




1-103 




3-1 


2-Me-4-CF(CFoU 


228-230 


1-104 


CHMeCH^SOoNHCHMeCONHEt 


3-1 


2-Me-4-CF(CFoU 


176-177 


1-105 


CHMeCHoSO^NHCHoCONEU 


3-1 


I 2-Me-4-CF(CFoU 

Cm If IV f VI 1 Wl ^J"P 


172-174 


1-106 


ui iivicoi io«^^2 


3-1 
\j 1 


2-Me-4-CFfCFoU 

b IVIC "T \WI 3/2 


232-234 


1-107 


CHMeCHoSOoNHf2-F-Ph\ 

^■/l llvl\^\</l IpWpl il 1 ^ £- I lilt 


3-1 


2-Me-4-CF(CFo)o 


211-212 


1-108 


CHMpChLSO«NHf2-MpO-Phri 

ul HVICUI IpOWpnillt IVICV«/ rill 


3-1 
<j 1 


2-Me-4-CFfCFoU 

t 1 v 1 w "t vy 1 \wi 3/2 


101-106 


1-1 0Q 


vji l ivi w rioO Wo i m n i i 1 1 j 


O 1 


2-Mp-4-CF^CFoU 

£. ivi c *t vr^wt 3/2 


235-236 


1-110 
1 1 1 \J 


PHMpPH ^Pi NHJ4-F-Ph^ 


O.I 
O 1 


2-M e-4-C F(C F«^« 


228-233 


1-111 
1 III 


CHMpCH«SO«NH^4-MpO-Ph> 


3-1 
0 1 


2-Me-4-CFfCF^o 

Cm ivic *t vi y V-/ 1 3/2 


143-147 


1-112 


CHMpCH^SPj^NHM-MpS-PM 


3-1 
0 1 


2-Mp-4-CFfCF^^ 

ivic " v/i \ w 1 3/2 


1 65-1 70 


I I IO 


PHMpPH <50 WH.P-Pu 


0*1 


P-Mp-4-PF^PF^« 

CIVIC? *♦ w 1 ^ w 1 3/2 




1-114 


PHMpPH WH.^-Pv 


J 1 


9-Mp-4-PF^PF^« 

t IVIC *♦ w 1 \y/ '3/2 




1-115 


CHMeCH 2 S0 2 NHOH 


3-1 


2-Me-4-CF(CF3) 2 




1-116 


CHMeCH 2 S0 2 NHOMe 


3-1 


2-Me-4-CF(CF 3 ) 2 


200-205 


1-117 


CHMeCH 2 S0 2 NMeOMe 


3-1 


2-Me-4-CF(CF 3 ) 2 




1-118 


CHMeCH 2 S0 2 NHNH 2 


3-1 


2-Me-4-CF(CF 3 ) 2 




1-119 


CHMeCH 2 S0 2 NMeNH 2 


3-1 


2-Me-4-CF(CF 3 ) 2 




1-120 


CHMeCH 2 S0 2 NMeNHMe 


3-1 


2-Me-4-CF(CF 3 ) 2 




1-121 


CHMeCH 2 S0 2 NHNMe 2 


3-1 


2-Me-4-CF(CF 3 ) 2 


161-166 


1-122 


CHMeCH 2 S0 2 NHNHPh 


3-1 


2-Me-4-CF(CF 3 ) 2 





70 



15 



20 



25 



30 



35 



40 



45 



50 



55 
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Table 1 (continued) 



No 


-A-SOoNF^R 2 

# \ W^h/O 111 1 1 1 


Xm 


Yn 


Physical DroDertv* 
Melting point °C 

w 1^ 


1-123 


CHMeCHoSOoNHNHCOMe 


3-1 


2-Me-4-CRCFo 1 ln 




1-124 


CHMeCHoSOoNHNHCOPh 


3-1 


2-Me-4-CF(CFo) 0 




1-125 


CHMeCHoSOoNHN=OMeo 


3-1 


2-Me-4-CFfCFoU 




1-126 


CHMeCHoSOoNHN=CHPh 


3-1 

I 


2-Me-4-CF(CFoU 




1-127 

1 1 ^— 9 


CHMeCHoSOoNHN=C(Me)Ph 


3-1 


2.Me-4-CF(CFo)o 

ftW If IW | 1 VI T / O 




1-128 


CHMeCI-LSOoN-CHMe 


3-1 


2-Me-4-CFfCF«U 

£> i viw "r i \vi 3/2 




•1 1 OQ 

i -i 


UnMeUn2oU2iN=OntI 


Q 1 


^- M e-4-L» r r 3^2 




1 1 QO 




O 1 

o 1 


c-lvie-H-o r ^L/ • 3/2 




1-131 


CHMeCH2S0 2 N=CnPn 


3-1 


2-Me-4-CF(Cr3) 2 




1-132 


CHMeCH 2 S02N=CHNnMe 


3-1 


2-Me-4-CF(CF 3 )2 




1-133 


CHMeCH 2 S0 2 N=CHNMe 2 


3-1 


2-Me-4-CF(CF 3 ) 2 




1-134 


CHMeCH 2 S0 2 N=CHNEt 2 


3-1 


2-Me-4-CF(CF 3 ) 2 




1-135 


C*HMeCH 2 S0 2 NH 2 


3-1 


2-Me-4-CF(CF 3 ) 2 






R-enantiomer 








1-136 


C*HMeCH 2 S0 2 NH 2 


3-1 


2-Me-4-CF(CF3) 2 






S-enantiomer 








1-137 


C*HMeCH 2 S0 2 NHMe 


3-1 


2-Me-4-CF(CF 3 ) 2 






R-enantiomer 








1-138 


C*HMeCH 2 S0 2 NHMe 


3-1 


2-Me-4-CF(CF 3 ) 2 






S-enantiomer 








1-139 


C*HMeCH 2 S0 2 NMe 2 


3-1 


2-Me-4-CF(CF 3 ) 2 






R-enantiomer 








1-140 


C*HMeCH 2 S0 2 NMe 2 


3-1 


2-Me-4-CF(CF 3 ) 2 






S-enantiomer 








1-141 


C*HMeCH 2 S0 2 NHEt 


3-1 


2-Me-4-CF(CF 3 ) 2 






R-enantiomer 








1-142 


C*HMeCH 2 S0 2 NHEt 


3-1 


2-Me-4-CF(CF 3 ) 2 


105-107 




S-enantiomer 








1-143 


C*HMeCH 2 S0 2 NEt 2 


3-1 


2-Me-4-CF(CF 3 ) 2 






R-enantiomer 








1-144 


C*HMeCH 2 S0 2 NEt2 


3-1 


2-Me-4-CF(CF 3 ) 2 


159-163 




S-enantiomer 








1-145 


C*HMeCH 2 S0 2 NHCH 2 Ph 


3-1 


2-Me-4-CF(CF 3 ) 2 






R-enantiomer 








1-146 


C*HMeCH 2 S0 2 NHCH 2 Ph 


3-1 


2-Me-4-CF(CF 3 ) 2 


158-159 




S-enantiomer 








1-147 


C*HMeCH 2 S0 2 NHC*HMeCH 2 SMe S, 


3-1 


2-Me-4-CF(CF 3 ) 2 


Amorphous 




S-enantiomer 








1-148 


C HMeCH 2 S0 2 NHC HMeCH 2 SOMe 


3-1 


2-Me-4-CF(CF 3 ) 2 


115-120 




o.o-enaniiomer 








1.1 AQ 


o nMeL/r^ov^iNnLf nmeLfr^ov^ivie 


I 

o-i 




Amnrnh Ai iq 

Al 1 IVl pi IUUO 




Q S-pnantinmor 

vJ|0 CI 1 CXI ItiUI 1 ICJl 








1-150 


CHMeSOoNHo 


3-1 


2-Me-4-CF(CF3) 2 




1-151 


CHMeS0 2 NHMe 


3-1 


2-Me-4-CF(CF 3 ) 2 




1-152 


CHMeS0 2 NMe 2 


3-1 


2-Me-4-CF(CF 3 ) 2 




1-153 


CHMeS0 2 NHEt 


3-1 


2-Me-4-CF(CF 3 ) 2 




1-154 


CHMeS0 2 NEt 2 


3-1 


2-Me-4-CF(CF 3 ) 2 




1-155 


CHMe(CH 2 ) 2 S0 2 NH 2 


3-1 


2-Me-4-CF(CF 3 ) 2 




1-156 


CHMe(CH 2 ) 2 S0 2 NHMe 


3-1 


2-Me-4-CF(CF 3 ) 2 




1-157 


CHMe(CH 2 )2S0 2 NMe 2 


3-1 


2-Me-4-CF(CF 3 ) 2 





t5 



20 



25 



30 



35 



40 



45 



50 



55 
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Table 1 (continued) 





No. 


-A-SC^NR'FK 


Xm 


Yn 


Physical property: 
Melting point °C 


5 


1-158 


CHMe(CH 2 ) 2 S0 2 NHEt 


3-1 


2-Me-4-CF(CF 3 ) 2 






1-159 


CHMe(CH 2 ) 2 S0 2 NEt 2 


3-1 


ft ii. a ^> r~ / r— v 

2-Me-4-CF(CF 3 ) 2 






1-160 


C*HMe(CH 2 ) 2 S0 2 NH 2 
S-enantiomer 


3-1 


2-Me-4-CF(CF3) 2 






1-161 


C*HMe(CH 2 ) 2 S0 2 NHMe 


3-1 


2-Me-4-CF(CF3) 2 




■*/l 
10 




S-enantiomer 










1-162 


/>tl|l |_ <Ol 1 \ /^\ kill 

C HMe(CH 2 ) 2 S0 2 NMe 2 
o-enaniiomer 


n i 
3-1 


ft ii. a an ^ / n* \ 

2-Me-4-CF(CF 3 ) 2 






•1 1 CO 

1-1 Do 


v nMe(un 2 } 2 oU 2 Nnbi 


o-i 


^-ivl e-4-Lr r ( O r 3 ; 2 




15 




Q-pnantinmpr 

V CI ICll 1 Uvl 1 ICI 








1-1 fi4 
I I ut 


v I nvic;^^>i lp^p 2 2 

S-enantiomer 


O 1 


<i ivi t?-**- v r^r 3 y 2 






1-165 


CHMefCHoUSOoNHo 


3-1 


2-Me-4-CFfCFoU 






1-166 


CHMefCHoUSOoNHMe 


3-1 


2-Me-4-CF(CFo)o 




20 


1-167 


CHMe(CHo)oSOoNMeo 

x*#i if? i vi vi iQffi^^^^rji ut iwn 


3-1 


2-Me-4-CF(CFoU 






1-168 


CHMe(CHoUSOoNHEt 


3-1 
\j i 


2-Me-4-CF(CFo^ 






1-169 


CHMefCHUUSOJSIEt, 


3-1 

w I 


2-Me-4-CF(CFoU 






1-170 


CHMefChL^SOoNhL 

vi iivivyvi ip/^vxyoi'ii ip 


3-1 
v i 


2-Me-4-CF^CF«U 

^- IVIC7 *T VI \wl 3/p 






1-171 

1 1 f 1 


CHMefChL^SO^NHMe 

i iivic^vi 2/4 2 iiviw 


3-1 


<— l»IC *T VI y V 1 3 / 2 




25 


1-172 


V 1 IIVIG^VI 'Of A OVpl ^ IVIOo 


3-1 

O 1 


ivi cr *r vi yvr 3/2 






1-173 


vi uvicyvi ip/zOV/Q' illi •-, 


3-1 

O 1 


£ IVIC *t v i \vi 3 / 2 






1-174 


CHMefCHoLSOoNEto 

\si nvits^v/i '2/4 2 2 


3-1 


2-Mp-4-CF^CFoU 






1-175 


CMe«CH«SO«NH« 

VIVIvOvl ipw^piiii *2 


3-1 

O 1 


2-Mp-4-CF^CF«U 

ivi ?7 *"f v i ^ i O/ 2 


Amomhou<> 

f\i i ivy i ui i vuo 


30 


1-176 


CMp«CH«SO«NHMp 

VIVICOvl lOvJV- 'O' '1 lIVIv 


3-1 

O 1 


?-Mp-4-CF^CF«U 
^ iviu 'i vi 3/2 


Amornhou^ 

r\l 1 IVI y/i IV/U^ 


1-177 
II// 


w ivicpunpOvpi'ivico 


Ol 
O 1 


c. IVI C H v r|Ur 3^ 2 






1-178 


CMeoCHoSOoNHEt 


3-1 

\J 1 


2-Me-4-CF(CFo^o 


AmorDhous 




1-179 




3-1 

\J 1 


P-Mp-4-CFfCF^o 

b ivi w *t vi ^vi 3/2 


AmorDhous 

/ VI 1 1^1 ft*SI IWUw 




1-180 




3-1 


2-Mp-4-CF^CF^o 

c^.- iviv *r vi i 3/2 


185-186 

1 W 1 w 


35 


1-181 


CMeoCHoSOoNfCH^^ 


3-1 

w 1 


2-Me-4-CF^CFoU 

iviv *r \ji i v> i 3/2 


129-130 

1 bW 7 1 w 




1-182 


CMeoCHoSOoNHCHoCH=CH« 


3-1 

w 1 


2-Me-4-CFfCFoU 






1-183 


CMeoCHoSOoNHCHoC^CH 


3-1 

V-/ 1 


2-Me-4-CF(CFoU 






1-184 


CMeoCHoSOoNHCHoPh 


3-1 


2-Me-4-CF(CFoU 


152-153 


40 


1-185 


CMeoCHoSOoNHPh 


3-1 


2-Me-4-CF(CFo)o 

4b 111 W X/ ■ 1%*^I *J 1 0 




1-186 


CMeoCHoSOoNH-2-Pv 


3-1 


2-Me-4-CF(CFoU 






1-187 


CMeoSOoNHo 


3-1 


2-Me-4-CF(CFQ)'> 

w III v ~ 1 1 l 'J 19 






1-188 


CMeoSOoNHMe 

X^ If 1 v "P w W I 11 1 1 V 1 


3-1 

w 1 


2-Me-4-CF(CFo)o 

^— If IW ^» 1 \ 1 Tl ^ 






1-189 


CMeoSOoNMe^ 


3-1 


2-Me-4-CF(CFoU 




45 


1-190 


CMeoSOoNHEt 


3-1 
w i 


2-Me-4-CFfCF-.U 

t— IV 1 W "T VI ^ X-/ 1 3/2 






1-191 


vi vi vpvJvypi ^ d io 


3-1 

O 1 


^_ ivic *t vriwro^j 






1-192 


viviooyvi ip/pv\-/pi 'if ip 


3-1 

V 1 


£. ivic *t vi V v 3/2 






1-193 


CMe^CH«USO«NHMp 

viviuoyvi ip/pwv^pi ^iriivic 


3-1 


2-Mp-4-CF^CF«U 




50 


1-194 


CMeo{CHp)pSOpNMeo 


3-1 


2-Me-4-CF(CFo)o 




1-195 


CMe 2 (CH 2 ) 2 S0 2 NHEt 


3-1 


2-Me-4-CF(CF3) 2 






1-196 


CMe 2 (CH 2 ) 2 S0 2 NEt2 


3-1 


2-Me-4-CF(CF 3 ) 2 






1-197 


CMe 2 (CH 2 ) 3 S0 2 NH 2 


3-1 


2-Me-4-CF(CF 3 ) 2 






1-198 


CMe 2 (CH 2 ) 3 S0 2 NHMe 


3-1 


2-Me-4-CF(CF 3 ) 2 




55 


1-199 


CMe 2 (CH 2 ) 3 S0 2 NMe 2 


3-1 


2-Me-4-CF(CF 3 ) 2 






1-200 


CMe 2 (CH 2 ) 3 S0 2 NHEt 


3-1 


2-Me-4-CF(CF 3 ) 2 


185-186 




1-201 


CMe 2 (CH 2 ) 3 S0 2 NEt 2 


3-1 


2-Me-4-CF(CF3) 2 


142-145 



15 
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Table 1 (continued) 



No. 


-A-S0 2 NR 1 R2 

Cm 


Xm 


Yn 


Physical property: 
Melting point °C 


1-202 


CMe 2 (CH 2 ) 4 S0 2 NH 2 


3-I 


2-Me-4-CF(CF 3 ) 2 




1-203 


CMe 2 (CH 2 ) 4 S0 2 NHMe 

*■* * Mm** *T Cm 


3-I 


2-Me-4-CF(CF 3 ) 2 




1-204 


CMe 2 (CH 2 ) 4 S0 2 NMe 2 


3- 1 


2-Me-4-CF(CF 3 ) 2 

' mmw 




1-205 


CMe 2 (CH 2 ) 4 S0 2 NHEt 

Cm. * fc* "T C— 


3-I 


2-Me-4-CF(CF 3 ) 2 




1-206 


CMe 2 (CH 2 ) 4 S0 2 NEt 2 


3-I 


2-Me-4-CF(CF 3 ) 2 

1 ,J# m\ 




1-207 


CHMeCH 2 S0 2 NHEt 


H 


2-Me-4-CF(CF3) 2 


120-121 


1-208 


CMeoCHoSOoNEU 

W £r ^ 


H 


2-Me-4-CF(CF 3 ) 2 


93-94 


1-209 


CHMeCH 2 S0 2 NHEt 


3-F 


2-Me-4-CF(CF 3 ) 2 




1-210 


CHMeCH 2 S0 2 NHEt 

Cm C*. 


3-CI 


2-Me-4-CF(CF 3 ) 2 




1-211 


CHMeCH 2 SOoNEU 

Cm- Cm, C 


3-CI 


2-Me-4-CF(CF3) 2 


103-108 


1-212 


CHMeCH 2 S0 2 NHEt 


3-Br 


2-Me-4-CF(CF 3 ) 2 


136-138 


1-213 


CHMeCH 2 S0 2 NMe 2 

£- C m\ 


3-Br 


2-Me-4-CF(CF3) 2 


107-110 


1-214 


CHMeCH 2 S0 2 NEt 2 

Cm. Cm C- 


3-Br 


2-Me-4-CF(CF 3 ) 2 


112-115 


1-215 


CHMeCH 2 S0 2 NH-n-Pr 

mmw Cm 


3-Br 


2-Me-4-CF(CF 3 ) 2 


159-161 


1-216 


CHMeCH 2 S0 2 NH-i-Pr 

£ £ 


3-Br 


2-Me-4-CF(CF 3 ) 2 


185-187 


1-217 


CHMeCH 2 S0 2 NH-n-Bu 

m— Cm 


3-Br 


2-Me-4-CF(CF 3 ) 2 


179-181 


1-218 


CHMeCH 2 S0 2 NHCH 2 Ph 

Cm. Cm- C. 


3-Br 


2-Me-4-CF(CF3) 2 


139-141 


1-219 


CMe 2 CH 2 S0 2 NEt 2 

*- Cm C- C 


3-Br 


2-Me-4-CF(CF 3 ) 2 


169-170 


1-220 


CHMeCH 2 S0 2 NHEt 


3,4-CI 2 


2-Me-4-CF(CF 3 ) 2 




1-221 


CHMeCH 2 S0 2 NHEt 


3,4-Br 2 


2-Me-4-CF(CF 3 ) 2 




1-222 


CHMeCH 2 S0 2 NHEt 

£ £ 


4-CI 


2-Me-4-CF(CF,)o 




1-223 


CHMeCH 2 S0 2 NHEt 

£ £ 


4-Br 


2-Me-4-CF(CF*)? 




1-224 


CHMeCH 2 S0 2 NHEt 


4- 1 


2-Me-4-CF(CF 3 ) 2 




1-225 


CHMeCH 2 S0 2 NHEt 


3-N0 2 

£ 


2-Me-4-CF(CF 3 ) 2 




1-226 


CHMeCH 2 S0 2 NHEt 


3-NH 2 

£ 


2-Me-4-CF(CF 3 ) 2 




1-227 


CHMeCH 2 SQ 2 NHEt 

Cm- Cm 


3-N(CH 3 ) 2 

\ 0'£ 


2-Me-4-CF(CF 3 ) 2 

\ 0'£ 




1-228 


CHMeCH 2 S0 2 NHEt 

£ £ 


S-NHCOCHg 


2-Me-4-CF(CF 3 ) 2 




1-229 


CHMeCH 2 S0 2 NHEt 


3-NHCOCF3 


2-Me-4-CF(CF 3 ) 2 




1-230 


CHMeCH 2 SQ 2 NHEt 

C- £— 


3-NHS0 2 CH 3 


2-Me-4-CF(CF 3 ) 2 




1-231 


CHMeCH 2 S0 2 NHEt 


3-NHS0 2 CF 3 

£ O 


2-Me-4-CF(CF 3 ) 2 




1-232 


CHMeCH 2 S0 2 NHEt 

£ £ 


3-CHo 


2-Me-4-CF(CF 3 ) 2 




1-233 


CHMeCH 2 SQ 2 NHEt 

£ £ 


3-CF 3 


2-Me-4-CF(CF 3 ) 2 




1-234 


CHMeCH 2 S0 2 NHEt 


3-OCH3 


2-Me-4-CF(CF 3 ) 2 




1-235 


CHMeCH 2 S0 2 NHEt 


3-OCF 3 


2-Me-4-CF(CF 3 ) 2 




1-236 


CHMeCH 2 SQ 2 NHEt 

Cm Cm 


3-OCOCH3 


2-Me-4-CF(CF 3 ) 2 

\ J/ m\ 




1-237 


CHMeCH 2 S0 2 NHEt 

Cm. Cm 


3-OCOCF3 


2-Me-4-CF(CF3) 2 




1-238 


CHMeCH 2 S0 2 NHEt 


3-SCH3 


2-Me-4-CF(CF 3 ) 2 

1 Sj* Cm. 




1-239 


CHMeCH 2 S0 2 NHEt 

£ £ 


3-SOCHo 


2-Me-4-CF(CFo) P 




1-240 


CHMeCH 2 S0 2 NHEt 

£ £ 


3-S0 2 CH 3 

£ 0 


2-Me-4-CF(CF 3 ) 2 




1-241 


CHMeCH 2 SQ 2 NHEt 

Cm Cm 


3-SCF3 

O 


2-Me-4-CF(CF 3 ) 2 




1-242 


CHMeCH 2 S0 2 NHEt 

£ £ 


3-SOCFo 


2-Me-4-CF(CFo) 2 




1-243 


CHMeCH 2 S0 2 NHEt 


3-S0 2 CF 3 


2-Me-4-CF(CF3) 2 




1-244 


CHMeCH 2 S0 2 NHEt 


3-OS0 2 CH 3 


2-Me-4-CF(CF 3 ) 2 




1-245 


CHMeCH 2 S0 2 NHEt 


3-OS0 2 CF 3 


2-Me-4-CF(CF 3 ) 2 




1-246 


CHMeCH 2 SQ 2 NHEt 


3-C-CH 


2-Me-4-CF(CF 3 ) 2 




1-247 


CHMeCH 2 S0 2 NHEt 


3-C=OCF 3 


2-Me-4-CF(CF 3 ) 2 




1-248 


CHMeCH 2 S0 2 NHEt 


3-CN 


2-Me-4-CF(CF3) 2 




1-249 


CHMeCH 2 S0 2 NHEt 


3-CHCHCHCH-4 


2-Me-4-CF(CF 3 ) 2 




1-250 


CHMeCH 2 S0 2 NHEt 


3-OCF 2 0-4 


2-Me-4-CF(CF 3 ) 2 





10 



15 



20 



25 



30 



35 



40 



45 



50 



55 
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Table 1 (continued) 



No. 



-A-S0 9 NR 1 R2 



Xm 



Yn 



Physical property: 
Melting point °C 



w 



15 



20 



25 



30 



35 



40 



45 



50 



55 



1-251 

1-252 

1-253 

1-254 

1-255 

1-256 

1-257 

1-258 

1-259 

1-260 

1-261 

1-262 

1-263 

1-264 

1-265 

1-266 

1-267 

1-268 

1-269 

1-270 

1-271 

1-272 

1-273 

1-274 

1-275 

1-276 

1-277 

1-278 

1-279 

1-280 

1-281 

1-282 



1-283 
1-284 
1-285 
1-286 
1-287 
1-288 
1-289 

1-290 

1-291 



CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NEt2 

CMe 2 CH 2 S0 2 NEt 2 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NEt2 

CMe 2 CH 2 S0 2 NEt2 
CHMeCH 2 S0 2 NHEt 
CHMeCH 2 S0 2 N HEt 
CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 



CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NEt 2 

CMe 2 CH 2 S0 2 NEt 2 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 

CHMeCH 2 S0 2 NHEt 



3-OCF 2 CF 2 0-4 
3-I 
3-I 
3-I 
3-i 
3-I 
3-I 
3-I 
3-I 
3-1 
3-1 
3-1 
3-1 
3-1 
3-1 
3-1 
3-1 
3-1 
3-1 
3-1 
3-1 
3-1 
3-1 
3-1 
3-1 
3-1 
3-1 
3-1 
3-1 
3-1 

3-1 

3-1 



3-1 
3-1 
3-1 
3-1 
3-1 
3-1 
3-1 

3-1 

3-1 



2-Me-4-CF(CF 3 ) 2 
2-Me-4-F 
2-Me-4-CI 
2-Me-4-Br 
2-Me-4-l 
2-Me-3-F-4-CI 
2-Me-3-Cl-4-F 
2-Me-3,4-CI 2 
2-Me-3-CI-4-Br 
2-Me-3-CI-4-l 
2,4-CI 2 
2-CI-4-Br 
2-CI-4-I 
2,4-Br 2 
2-Br-4-l 
2,3,4-CI 3 
2,3,4-CI 3 
2,3,4-CI 3 
2,3-CI 2 -4-F 
2,3-CI 2 -4-Br 

2.3- CI 2 -4-l 

2.4- CI 2 -3-Br 
2,4-CI 2 -3-F 

2-Me-4-OCHF 2 
2-Me-4-OCF 3 
2-Me-4-OCF 3 
2-Me-4-OCF 3 
2-Me-4-OCF 2 CF 3 
2-Me-4-OCF 2 CHF 2 

2-Me- 
4-OCF 2 CHFCF 3 

2-Me- 
4-OCF 2 CHFOCF 3 

2-Me- 
4-OCF 2 CHFOC 3 F 7 - 
n 

2-CI-4-OCHF 2 
2-CI-4-OCF 3 
2-CI-4-OCF 3 
2-CI-4-OCF 3 
2-CI-4-OCF2CF 3 
2-CI-4-OCF 2 CHF 2 

2-CI- 
4-OCF 2 CHFCF 3 

2-CI- 
4-OCF 2 CHFOCF 3 

2-CI- 

4-OCF 2 CHFOC 3 F 7 - 
n 



Amorphous 
114-118 
164-166 



181-182 
Amorphous 
Amorphous 



100-103 
141-142 
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Table 1 (continued) 





No. 


-A-S0 2 NR'rr 


xm 


Yn 


Knysicai property. 
rvieiTing poim w 


5 


1-292 


CHMeCH 2 S0 2 NHEt 


3-1 


2,3-CI 2 -4-OCF 3 






1-293 


CHMeCH 2 S0 2 NHEt 


3-1 


2,3-CI 2 - 












4-OCF 2 CHF 2 


• 




1-294 


CHMeCH 2 S0 2 NHEt 


3-1 


2,3-CI 2 - 












4-U v/ r 2 L» n rU r 3 




10 


1-295 


CHMeCH 2 S0 2 NHEt 


3-1 


2,3-CI 2 - 












4- o r 2 o n r 








wnMewn 2 Ow' 2 r\Jnfc.I 




O O 

^,»?-L/i 2 - 












4-OC FoC H FOCoFt- 
n 




15 


1-297 


CHMeCHoSOoNHEt 


3-1 


■ p 

4-CFoCFoCFq 

f ^pjF P ^ ^pf V ^/ ^pf ■ J 






1-298 


CHMeCHoSOoNHEt 


3-1 

w 5 P 


4-CF(CFo)o 






1-299 


CHMeCHoSOoNHEt 


3-1 

w t 


2-Me-4-CFo 

lilw %p# P *3 






1-300 


CHMeCHoSOoNHEt 


3-1 


2-Me-4-CFoCFo 

•W 1*1 W » 1 OV R "3 




20 


1-301 

J WW 1 


CHMeCHoSOoNEU 

V* 1 llf lv V»* 1 wOl ^ w- IQ 


3-1 


2-Me-4-CFoCFo 


118-120 

1 P w ■ ww 




1-302 

■ %■# WW- 


CMeoCHoSOoNEU 

^■FifPVOVp^l 19VV91 f P>0 


3-1 

w ■ 


2-Me-4-CFoCFo 


AmorDhous 

r wi 1 p w 1 p f*pf ww 




1-303 


CMeoCHoSOoNHCHoPh 


3-1 

w 1 


2-Me-4-CFoCFo 

•w if iv ~ ■ Q'Wi *a 


153-154 

1 \#W 1 ^» f 




1-304 

1 ww~ 


CMeoCHoSOoNHCHoCH«SMe 


3-1 


2-Me-4-CFoCFo 

I VI ^ *T WI Owl Q 


164-166 

1 w^T 1 Vw 




1-305 


CMeoCHoSOoNHCHoCHoSOMe 


3-1 


2-Me-4-CF«CFo 


150-152 

1 WW 1 \Jtm 


25 


1-306 


vlilvOwl lOwV/OI "1 Ivl Ipvl Ipwv/OI'l v 


3-1 


2-Me-4-CF«CFo 


139-142 

1 vv 1 » «— 




1-307 

* WW r 


CMeoCHoSOoNHCH^CH«SEt 


3-1 


2-Me-4-CFoCFo 

£- ivic t v^i o»" 3 


159-160 

1 V V 1 Vw/ 




1-308 

1 www 


CMeoCHoSOoNHCHoCH«SOEt 

wlflwOWl Ipw wp' IVyl IOwM lOv>t/Ul 


3-1 


2-Me-4-CFoCFo 

III w "T V/ 1 pw'l Q 


198-199 

1 W W P W W 




1-309 


CMeoCHoSOoNHCHoCHoSOoEt 


3-1 

p 


2-Me-4-CFoCFo 

PW Iff \^ ■ P ^ f 1 


133-134 


30 


1-310 


CMeoCHoSOoNHCHoCHoSPh 


3-1 

P 


2-Me-4-CFoCFo 

4>P> Iff T fl ^ ^ w W J 


144-145 


1-311 


CHMeCHoSOoNHEt 

^a# ■ llf 1 wi ir/^**^^5f ■ ** 


3-1 

P 


2- Me-4-C FoC FoC Fo 

fW Iff V r V l p VI y V ■ ■< 






1-312 


CHMeCHoSOoNHEt 

^a^ ■ ■ • ■ ■ ^a» ~ • ^pr P V ■ P V^aB ™ 


3-1 


2-CI-4-CF3 






1-313 


CHMeCHoSOoNHEt 


3-1 


2-F-4-CFoCFo 






1-314 


CHMeCHoSOoNHEt 

^a^ p ■ ■ w m ^a* ■ V ^ ^ If! ■ ^ Vi 


3-1 


2-C|-4-CFoCFo 




35 


1-315 

• w I w 


CHMeCHoSOoNHEt 


3-1 


2-C|-4-CFoCFoCFo 

£— 1 "T V/ 1 O*" Owl 3 






1-316 


CHMeCHoSOoNHEt 


3-1 


2-F-4-CF(CFoU 






1-317 


CHMeCHoSOoNHEt 


3-1 

w 1 


2-CI-4-CF(CFoU 






1-318 


CHMeCHoSOoNHEt 


3-1 


2-Rr-4-CF^CFoio 

& ui " wr y w 1 3/0 




40 


1-319 

1 W 1 w 


CHMeCHoSOoNHEt 

1 llf IV ^/ 1 lOV/ WOI 11 1 i— I 


3-1 


2-1-4-CFfCFoio 




1 *OcU 


o n ivi e o ri 2 o v-/ 2 1' ■» 


Q I 


^- c w r \ v » 3J 2 






1 Oc. 1 


v-r n ivi e v n 2 o w 2 im n c i 


o-i 


^ 11 1 1 *f w P ^w P 3 / 2 






l-o<i<i 


UnlvieOn 2 ovJ 2 Nnbt 


O 1 

o-l 


<i-l-rr-4-Or(wr3) 2 






1 -o*£o 


UnMeun 2 oU 2 Nnbt 


O 1 

o-l 


^-I-DU-4-wr(Oroj 2 




45 


1-324 


CHMeCH 2 S0 2 NHEt 


3-1 


2-Ph-4-CF(CF 3 ) 2 






1-325 


^ 111 | S> II K 1 1 II - * 

CHMeCHoSOoNHEt 


3-1 


r\ nil 1 j| /^f" 

2-CH 2 OH-4-CF 












(CF3) 2 






i-o*:b 


UMMeL/n 2 bU 2 Nrlht 


O 1 

o-l 


^- w n 2 U M e-4-U r 












(CFo)o 




50 


1-327 


CHMeCH 2 S0 2 NHEt 


3-1 


2-OMe-4-CF(CF3) 2 






1-328 


CHMeCH 2 S0 2 NHEt 


3-1 


2-SMe-4-CF(CF 3 ) 2 






1-329 


CHMeCH 2 S0 2 NHEt 


3-1 


2-N(Me) 2 -4-CF 












(CF3) 2 




55 


1-330 


CHMeCH 2 S0 2 NHEt 


3-1 


2-N0 2 -4-CF(CF3) 2 






1-331 


CHMeCH 2 S0 2 NHEt 


3-1 


2-CF 3 -4-CF(CF 3 ) 2 






1-332 


CHMeCH 2 SQ 2 NHEt 


3-1 


2-CHO-4-CF(CF 3 ) 2 
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Table 1 (continued) 





No. 


-A-S0 2 NR 1 R2 


Xm 


Yn 


Physical property: 
Melting point °C 


5 


1-333 


CHMeCH 2 S0 2 NHEt 


3-1 


2-CN-4-CF(CF3) 2 






l -oo<+ 


PHMdPH <50 NIHFt 


0 1 


fPF \ 


■ 




rooO 


PUMoPW QH MMFt 


01 


£ ,0 \ IVI t? ^ 2 -*t" O l 

(CF3) 2 






I-OOO 


PUMoPU cn MUPt 

Lf n Mev/r^oL^iN n 1 1 


0-1 


t Wlc O r H"ur 

fpp ^ 






1-oo7 


OnMeOrl2oU 2 Nnfcl 


0-1 


P-Mo-^-PI-d-PF 

(CF3) 2 






1-338 


UnMeOH20VJ 2 Nnht 


0-1 


9.Mo.O„nH.A.rF 

t-ivie-o- wn--**o p 




15 








\^ r 3/2 






i*ooy 


rwMorw en MMPt 
onwieun 2 ow 2 i>irici 


Q I 
O 1 


(CFo)o 






1-340 


CHMeCHoSOoNHEt 


3-1 


2-Me-5-F-4-CF 




20 








(CF 3 ) 2 




1-341 


CHMeCHoSOoNHEt 


3-1 


2-Me-5-CI-4-CF 
(CFo)o 






1-342 


CHMeCHoSOoNHo 


3*1 


2-Me-4-CH(CFo)o 


214-216 




1-343 


CHMeCH 2 S0 2 NHEt 


3*1 


2-Me-4-CH(CF3) 2 


232-234 


25 


l-o44 


U M e 2 L> n 2 oLJ 2 r>J 1 12 


0-1 


P-Mp-4-CH (C F«U 


Amomhous 




1-345 


CMe 2 CH 2 S0 2 N(CH 2 ) 4 


Q 1 


O Ma 4 PUfPF \ 

^- IVI e-*M-» n r oj 2 


Amnrnhni ic 

Ml 1 IUI JJI lUUo 




1-346 


/"»! II 1-/^1 1 |L|ljri 

CHMeCH 2 S0 2 NHEt 


O 1 


(CF 3 ) 2 






1-347 


CHMeCH 2 S0 2 NHfct 


o-l 


cr IVI e-*f -0 \\J W\v) 




30 








(CF 3 ) 2 






1-348 


CnMeCn2S0 2 NHtt 


o-l 


^- ivi e-**- w \ \j c i) 
(CP \ 






1-349 


CHMeCH2S0 2 NHEt 


o-l 






35 








(CF 3 ) 2 




1-350 


CHMeCHoSOoNHEt 


3-1 


2-OCH 2 0-3-4-CF 
(CF 3 ) 2 






1-351 


CHMeCH 2 S0 2 NHEt 


3-1 


2-(CH 2 ) 3 -3-4-CF 
(CF 3 ) 2 




40 


1-352 


CHMeCH 2 S0 2 NHEt 


3-1 


2-(CH 2 ) 4 -3-4-CF 










(CF 3 ) 2 






1-353 


CHMeCH 2 S0 2 NHEt 


3-1 


2-Me-4-CF(CF3) 
CF 2 CF 3 





45 

General formula (1-2) 



R 1 



50 



55 




(I-2) 
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Table 2 



No. 


-A-S0 2 NR 1 R^ 


Xm 


Yn 


Physical property: Melting point °C 


2-1 


CHMeCH 2 S0 2 NHEt 


3-I 


4-CF(CF 3 ) 2 




2-2 


CHMeCH 2 S0 2 NH 2 


3-I 


2-Me-4-CF(CF 3 ) 2 




2-3 


CHMeCH 2 S0 2 NHMe 


3-I 


2-Me-4-CF(CF3) 2 




2-4 


CHMeCH 2 S0 2 NMe 2 


3-I 


2-Me-4-CF(CF3) 2 




2-5 


CHMeCH 2 S0 2 NHEt 


3-I 


2-Me-4-CF(CF 3 ) 2 


Amorphous 


2-6 


CHMeCH 2 S0 2 NEt2 


3-I 


2-Me-4-CF(CF 3 ) 2 




2-7 


CMe 2 CH 2 S0 2 NEt2 


3-I 


2-Me-4-CF(CF 3 ) 2 


Amorphous 


2-8 


CHMeCH 2 S0 2 NHEt 


3-I 


2-CI-4-CF(CF 3 ) 2 




2-9 


CHMeCH 2 S0 2 NHEt 


3-I 


2-OMe-4-CF(CF3) 2 




2-10 


CHMeCH 2 S0 2 NHEt 


3- 1 


2-SMe-4-CF(CF3) 2 




2-11 


CHMeCH 2 S0 2 NHEt 


3-I 


2-SOMe-4-CF(CF 3 ) 2 




2-12 


CHMeCH 2 S0 2 NHEt 


3-I 


2-S0 2 Me-4-CF(CF 3 ) 2 




2-13 


CHMeCH 2 S0 2 NHEt 


3-I 


2-Et-4-CF(CF 3 ) 2 




2-14 


CHMeCH 2 S0 2 NHEt 


3-I 


2-n-Pr-4-CF(CF 3 ) 2 




2-15 


CHMeCH 2 S0 2 NHEt 


3- 1 


4-CH(CF 3 ) 2 




2-16 


CHMeCH 2 S0 2 NHEt 


3-I 


2-Me-4-CH(CF 3 ) 2 


Amorphous 


2-17 


CHMeCH 2 S0 2 NHEt 


3-I 


2-CI-4-CH(CF3) 2 




2-18 


CHMeCH 2 S0 2 NHEt 


3-I 


2-OMe-4-CH(CF3) 2 




2-19 


CHMeCH 2 S0 2 NHEt 


3-I 


2-SMe-4-CH(CF 3 ) 2 




2-20 


CHMeCH 2 S0 2 NHEt 


3-I 


2-SOMe-4-CH(CF 3 ) 2 




2-21 


CHMeCH 2 S0 2 NHEt 


3-I 


2-S0 2 Me-4-CH(CF 3 ) 2 




2-22 


CHMeCH 2 S0 2 NHEt 


3-I 


2-Et-4-CH(CF3) 2 




2-23 


CHMeCH 2 SQ 2 NHEt 


3-I 


2-n-Pr-4-CH(CF 3 ) 2 





Table 3 shows 1 H-NMR data of compounds having a physical property expressed by the word "amorphous" in Table 
1 and Table 2. 



Table 3 



No. 


NMRdata 

1 H-NMR[CDCI 3 (or DMSO- d 6 )/TMS, Svalues (ppm)] 


1-62 

(CDCI 3 ) 

1-147 

(CDCI 3 ) 

1-149 

(CDCI 3 ) 

1-175 

(DMSO-d 6 ) 

1-176 

(CDCI 3 ) 

1-178 

(CDcy 

1-179 

(CDCI 3 ) 

1-266 

(DMSO-d 6 ) 

1-276 

(CDCI 3 ) 

1-277 

(CDCI 3 ) 


1.30(d,3H) ( 1.60(s,6H),2.38(s > 3H),2.80(m l 2H) t 3.30(m,3H), 3.43(s,2H),4.00(m,1H),4.50(m,1H),6.45 
(br,1H),7.25(m,1H), 7.48(m,2H),7.76(d,1 H) p 7.98(d,1 H),8.29(d,1 H),8.40(bM H) 
1 .09(d,3H),1 ,44(d,3H),2.05(s,3H),2.37(s,3H), 2.43(m,2H), 3.32(m,2H),3.63(m,1 H),4.63(m,t H), 5.46 
(br,1H),6.70(br,1H), 7.21(t,1H),7.36(d,1H), 7.44(s l 1H),7.70(d,1H),7.90(m,2H) l 8.64(br,1H) 

1 .1 9(d,3H),1 .37(d,3H),2.33(s,3H),2.83(s,3H), 3.52(m,2H), 3.27(d,2H),3.98(m,1 H),4.55(m,1 H),5.98 
(br,1H),6.88(br,1H), 7.11 (t,1H),7.33(d,1 ^,7.42(8,1^,7.60^,1^,7.83^,2^, 8.89(br,1H) 

1 .49(S,6H),2.35(S,3H),3.65(S,2H),6.91 (br,2H), 7.25(m,1 H), 7.51 (d, 1 H),7.52(s, 1 H),7.70(d, 1 H), 7.78 
(d,1H),7.99(d,1H), 8.29(s,1H),9.87(br,1H) 

1 .63(s f 6H),2.39(s,3H),2.56(d,3H),3.41 (s,2H), 4.21 (br,1 H), 6.48(br,1 H),7.20(m,1 H),7.47(m,2H), 7.74 
(d,1 H),7.99(d,1 H), 8.30(br,1H),8.32(d,1H) 

1 .01 (t,3H),1 .61 (s,6H),2.38(s,3H),2.98(q,2H), 3.40(s,2H), 4.52(br,1 H),6.63(br,1 H),7.1 9(m,1 H), 7.43 
(m,2H),7.71(d,1H) t 7.95(d,1H),8.21(d,1H), 8.46(br,1H) 

1 .08(t,6H), 1 .61 (s,6H),2.34(s,3H),3. 1 2(q,4H),3.2 1 (s,2H), 6.75(br, 1 H),7.20(m , 1 H) t 7.43(m,2H),7.75 
(d,1H),7.96(d,1H), 8.37(d,1H),8.50(br,1H) 

1.00(t,3H),1.28(d,3H),2.84(m,4H),4.27(m,1H),7.14(br,1H), 7.28(m,1H),7.67(m,3H),8.03(d,1H),8.52 
(d,1H),10.14(br,1H) 

1.10(t,6H), 1.46(d,3H) f 2.31(s,3H), 3.15(m,5H),3.67(m,1 H), 4.60(m,1H) t 6.80(br,1H), 7.04(s,1H), 
7.21 (t,1 H),7.25(d,1 H), 7.74(d,1H), 7.95(d,1 H),8.01 (d,1 H),8.26(br t 1 H) 

1.11 (t,6H),1 .63(s,6H),2.33(s,3H),3.1 4(q,4H),3.20(s,2H), 6.67(br,1 H),7.1 2(d,1 H),7.21 (m,2H),7.77(d, 
1 H),7.97(d,1 H), 8.1 8(d,1 H),8.30(br,1 H) 
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Table 3 (continued) 



No. 



NMRdata 

'H-NMRICDCI^or DMSO- dgJ/TMS, Svalues (ppm)] 



10 



15 



1-302 
(CDCI 3 ) 
1-344 
(CDCI3) 

1- 345 
(CDC! 3 ) 

2- 5 

(CDCI3) 
2-7 

(CDCI3) 

2-16 

(CDCI3) 



1.10(t,6H) > 1.62(S,6H),2.38(S,3H),3.12(q,4H) t 3.16(s,2H), 6.68(br,1H),7.22(m,1H),7.43(m,2H),7.79 
(d,1H),7.99(d,1H),8.43(br,1H),8.45(d,1H) 

1.09(t,6H),1.62(s,6H),2.35(s l 3H),3.13(q > 4H),3.20(s t 2H), 3.99(01,1 H),6.63(br,1H),7.26(m,3H),7.78 
(d,1H),7.98(d,1H), 8.33(d,1H),8.35(br,1H) 

1.63(s,6H),1.78(m,4H),2.35(s,3H),3.19(m,4H),3.26(s,2H), 3.99(m,1H),6.68(br,1H),7.23(m,3H),7.77 
(d,1 H),7.98(d,1 H), 8.31 (d,1 H),8.33(br,1 H) 

1.05(t,3H),1.47(d,3H),2.59(s,3H),3.05(m,2H),3.25(d,2H), 4.50(m,1H),5.05(br,1H),6.65(br,1H),7.25 
(m, 1 H),7.45(d,1 H), 7.73(d,1 H),7.97(d,1 H)8.33(d,1 H),8.63(br,1 H) 

1.08(t,6H),1.63(s,6H),2.62(s,3H),3.12(q,4H) f 3.18(s,2H), 6.79(br,1H),7.22(m,1H),7.53(d,1H),7.77(d, 
1 H),7.98(d,1 H), 8.73(d,1 H),8.78(br,1 H) 

1.01(t,3H),1.46(d,3H),2.55(s,3H),3.03(m t 2H),3.24(d,2H), 4.40(m,2H),5.10(br,1H),6.65(br,1H),7.25 
(m,2H),7.71(d,1H), 7.93(d,1H),8.14(d,1H),8.74(br,1H) 
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EXAMPLES 

[0037] Typical examples of the present invention are described below but they should not be construed as limiting 
the scope of the invention. 

Example 1 

Production of N 2 -(2-ethylsulfamoyl-1-methylethyl)-3-iodo-N l -{2-methyl-4-[1,2,2,2-tetrafluoro-1-(trifluoromethyl)ethyl] 
phenyljphthalamide (compound No. 1-4) 

[0038] (1-1) In tetrahydrofuran (500 ml) was dissolved 22.53 g (300 mmol) of 2-aminopropanol, and then 155.1 g 
(300 mmol) of a 30% solution of carbobenzoxy chloride in toluene and a solution of 36.43 g (360 mmol) of triethylamine 
in tetrahydrofuran were slowly dropped thereinto under ice-cooling. After the resulting mixture was stirred at room 
temperature for 3 hours, the triethylamine hydrochloride precipitated was filtered under reduced pressure and washed 
with ethyl acetate. The filtrate was concentrated under reduced pressure and diluted hydrochloric acid was added 
thereto, followed by three runs of extraction with ethyl acetate. The organic layer was washed with saturated aqueous 
sodium hydrogencarbonate solution and then saturated aqueous sodium chloride solution, dried over anhydrous so- 
dium sulfate, and then distilled to remove the solvent, whereby 49.8 g (yield 79%) of benzyl (2-hydroxy-1-methylethyl) 
carbamate was obtained. 

[0039] (1-2) In tetrahydrofuran (400 ml) were dissolved 46.5 g (222 mmol) of benzyl (2-hydroxy~1 -methylethyl)car- 
bamate and 26.96 g (266 mmol) of triethylamine, and a solution of 27.96 g (244 mmol) of methanesulfonyl chloride in 
tetrahydrofuran was slowly dropped thereinto at 0°C. After the resulting mixture was stirred at room temperature for 5 
hours, the triethylamine hydrochloride precipitated was filtered under reduced pressure and washed with ethyl acetate. 
The filtrate was concentrated under reduced pressure and water was added thereto, followed by three runs of extraction 
with ethyl acetate. The extract solution was washed with saturated aqueous sodium hydrogencarbonate solution and 
then saturated aqueous sodium chloride solution, and dried over anhydrous sodium sulfate. The solvent was distilled 
off and the crude crystals thus obtained were washed twice with a solvent (hexane : ethyl acetate = 4 : 1) to obtain 
49.5 g (yield 78%) of 2-(benzyloxycarbonylamino)propyl methanesulfonate. 

[0040] (1 -3) In ethanol (1 20 ml) was dissolved 34.9 g (1 20 mmol) of 2-(benzyloxycarbonylamino)propyl methanesul- 
fonate, followed by adding dropwise thereto a thiolate separately prepared from 14.42 g (120 mmol) of thioglycolic acid 
and a solution of sodium ethoxide (120 mmol) in ethanol. The reaction was carried out at room temperature for 30 
minutes and then at 50°C for 2 hours, after which the solvent was distilled off and water was added to the residue, 
followed by three runs of extraction with ethyl acetate. The extract solution was washed with saturated aqueous sodium 
hydrogencarbonate solution and then saturated aqueous sodium chloride solution, and dried over anhydrous sodium 
sulfate. The solvent was distilled off and the resulting residue was purified by silica gel column chromatography 
(hexane : ethyl acetate = 4 : 1) to obtain 34.5 g (yield 92%) of 2-(benzyloxycarbonylamino)propylthioacetic acid. 
[0041 ] (1-4) In ethyl acetate (1 50 ml) was dissolved 34.5 g (11 0 mmol) of 2-(benzyloxycarbonylamino)propylthioacetic 
acid, and a solution (50 ml) of 23.9 g (110 mmol) of nvchloroperbenzoic acid in ethyl acetate was slowly dropped 
thereinto at 0°C. After the reaction was carried out at room temperature for 3 hours, the reaction solution was poured 
into saturated aqueous sodium hydrogencarbonate solution, followed by extraction with ethyl acetate. The extract 
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solution was washed three times with saturated aqueous sodium hydrogencarbonate solution and then once with 
saturated aqueous sodium chloride solution, and dried over anhydrous sodium sulfate. The solvent was distilled off 
and the crude crystals thus obtained were washed twice with a solvent (hexane : ethyl acetate = 2 : 1) to obtain 30.38 
g (yield 84%) of 2-(benzyloxycarbonylamino)propylsulfinylacetic acid. 

5 [0042] (1-5) In methanol (300 ml) was suspended 30.38 g (93 mmol) of 2-(benzyloxycarbonylamino)propylsulfiny- 
lacetic acid, followed by adding thereto 19.04 g (75 mmol) of iodine, and the reaction was carried out with refluxing for 
5 hours. An aqueous sodium hydrogensulfite solution was added to the reaction mixture to reduce the excess iodine, 
after which the solution thus obtained was made weakly basic with saturated aqueous sodium hydrogencarbonate 
solution and sodium hydrogencarbonate and the methanol was distilled off. Water was added to the residue, followed 

io by three runs of extraction with ethyl acetate. The extract solution was washed with saturated aqueous sodium chloride 
solution and dried over anhydrous sodium sulfate. 

[0043] The solvent was distilled off and the thus obtained crude bis[2-(benzyloxycarbonylamino)propyl]-disulfide (29 
mmol, estimated from 1 H-NMR integral ratio) was suspended in ethanol (150 ml), followed by adding thereto 15.66 g 
(88 mmol) of N-bromosuccinimide in small portions. The reaction was carried out at room temperature for 3 hours, 

is after which the reaction solution was made weakly basic with saturated aqueous sodium hydrogencarbonate solution 
and sodium hydrogencarbonate and the ethanol was distilled off. Water was added to the residue, followed by three 
runs of extraction with ethyl acetate. The extract solution was washed three times with water and then once with 
saturated aqueous sodium chloride solution and dried over anhydrous sodium sulfate. The solvent was distilled off and 
the resulting residue was purified by silica gel column chromatography (hexane : ethyl acetate = 2 : 1) to obtain 16.0 

20 g (yield 60%) of ethyl 2-(benzyloxycarbonylamino)propane-1-sulfinate. 

[0044] (1-6) In ethanol (7 ml) was dissolved 2.2 g (7.4 mmol) of ethyl 2-(benzyloxycarbonylamino)propane-1-sulfi- 
nate, and 3.2 g (8 mmol) of 10% aqueous sodium hydroxide solution was slowly dropped thereinto under ice-cooling. 
The reaction was carried out at room temperature for 1 hour, after which the ethanol was distilled off and water was 
added to the residue, followed by two runs of extraction with methyl t-butyl ether. The aqueous layer was acidified with 

25 concentrated hydrochloric acid, followed by three runs of extraction with ethyl acetate. The extract solution was washed 
with saturated aqueous sodium chloride solution and dried over anhydrous sodium sulfate. The solvent was distilled 
off and the crude crystals thus obtained were washed twice with a solvent (hexane : ethyl acetate = 4 : 1) to obtain 
1.73 g (yield 91%) of 2-(benzyloxycarbonylamino)propane-1-sulfinic acid. 

[0045] (1-7) In water (10 ml) was dissolved 0.52 g (3.8 mmol) of potassium carbonate and 1.73 g (6.7 mmol) of 
30 2-(benzyloxycarbonylamino)propane-1-sulfinic acid was added thereto, after which 1 .07 g (6.7 mmol) of bromine was 
added dropwise thereto (water was properly added because crystals were precipitated during the dropwise addition 
to make stirring difficult). After stirring at room temperature for 30 minutes, the crystals were filtered and then washed 
with water to obtain 2.30 g (quantitative) of 2-(benzyloxycarbdnylamino)propane-1-sulfonyl bromide. 
[0046] (1-8) A solution (5 ml) of 1.44 g (3.3 mmol) of 2-(benzyloxycarbonylamino)propane-1-sulfonyl bromide in 
35 tetrahydrofuran was added dropwise to 70% aqueous ethylamine solution (1 0 ml) under ice-cooling. The reaction was 
carried out at room temperature for 1 hour, after which the reaction mixture was poured into diluted hydrochloric acid, 
followed by three runs of extraction with ethyl acetate. The extract solution was washed with saturated aqueous sodium 
chloride solution and dried over anhydrous sodium sulfate. The solvent was distilled off to obtain crude N-ethyl-2-(ben- 
zyloxycarbonylamino)propane-1 -sulfonamide, and this crude product was used without further purification in the sub- 
*o sequent reaction. 

[0047] (1-9) In a bottle for pressure hydrogenation, the inner atmosphere of which had been replaced with argon, 
was placed 0.07 g of 10%Pd-C, and suspended by adding ethanol (10 ml) thereto all at once. Then, a solution (20 ml) 
of the crude N-ethyl-2-(benzyloxycarbonylamino)propane-1 -sulfonamide obtained in (1-8) in ethanol was added thereto 
and the reaction was carried out for 10 hours under pressure (hydrogen pressure: 4 kg/cm 2 ) (during the reaction, the 
^5 pressure was reduced for reducing the partial pressure of carbon monoxide produced, and then was re-increased). 
The reaction solution was filtered with Celite and washed with ethanol, and the filtrate was concentrated under reduced 
pressure. The crystals thus obtained were washed twice with a solvent (hexane : ethyl acetate = 2 : 1) to obtain 0.27 
g {yield from 2-(benzyloxycarbonylamino)propane-1-sulfonyl bromide: 50%) of N-ethyl-2-aminopropane-1 -sulfona- 
mide. 

so [0048] (1-10) In acetonitrile (100 ml) was dissolved 5.5 g (20 mmol) of 3-iodophthalic anhydride, and a solution (20 
ml) of 5.5 g (20 mmol) of 2-methyl-4-[1,2,2,2-tetrafluoro-1-(trifluoromethyl)ethyl]aniline in acetonitrile was slowly 
dropped thereinto. After the resulting mixture was stirred at room temperature for 3 hours, two-thirds of the acetonitrile 
was distilled off under reduced pressure and the crystals precipitated were filtered and then washed with acetonitrile 
to obtain 5.6 g (yield 51 %) of 6-iodo-N-{2-methyl-4-[1 ,2,2,2-tetrafluoro-1 -(trifluoromethyl)ethyl]phenyl)phthalamic acid. 

55 [0049] (1-11) In methyl t-butyl ether (60 ml) was suspended 5.47 g (10 mmol) of 6-iodo-N-{2-methyl- 
4-[1,2,2,2-tetrafluoro-1-(trifluoromethyl)ethyl]phenyl)phthalamic acid, and a solution of 3.15 g (15 mmol) of trifluoro- 
acetic anhydride in methyl t-butyl ether was slowly dropped thereinto. The resulting mixture was stirred at room tem- 
perature for 3 hours and then poured into ice water, followed by three runs of extraction with ethyl acetate. The extract 
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solution was washed twice with saturated aqueous sodium hydrogencarbonate solution and then once with saturated 
aqueous sodium chloride solution, and dried over anhydrous sodium sulfate. The solvent was distilled off and the crude 
crystals thus obtained were washed twice with a solvent (hexane : ethyl acetate = 4 : 1) to obtain 5.0 g (yield 94%) of 
1 ,3-dihydro-7-iodo-3-{2-methyl-4-[1 ,2,2,2-tetrafluoro-1 -(trifluoro«methyl)ethyl]phenylimino}-2-benzofuran-1 -one. 

5 [0050] (1-12) In acetonitrile (10 ml) was dissolved 0.42 g (0.8 mmol) of 1 ,3-dihydro-7-iodo-3-{2-methyl- 
4-[1 ,2,2,2-tetrafluoro-1-(trifluoromethyl)ethyl]phenylimino}-2-benzofuran-1«one, followed by adding thereto 0.13 g (0.8 
mmol) of the N-ethyl-2-aminopropane-1 -sulfonamide obtained in (1-9), and the reaction was carried out at room tem- 
perature for 10 hours. The solvent was distilled off and the crystals precipitated were filtered, and washed with ace- 
tonitrile and then with a mixed solvent (hexane : ethyl acetate = 4 : 1) to obtain 0.45 g (yield 81%) of N 2 -(2-ethylsulfa- 

10 moyl-1 -methylethyl)-3-iodo-N 1 -{2-methyl-4-[1 ,2,2 ( 2-tetrafluoro-1 -(trifluoromethyl)ethyl]phenyl}phthalamide. 
[0051 ] Melting point: 1 70-1 72°C. 

Example 2 

15 Production of 3-iodo-N 1 -{2-methyl-4-[1 ,2,2,2-tetraf luoro-1 -(trifluoromethyl)ethyl]phenyl}-N 2 -(2-sulfamoyl- 
1,1-dimethylethyl)phtha1amide (compound No. 1-175) 

[0052] (2-1 ) In tetrahydrofuran (300 ml) was dissolved 23.86 g (200 mmol) of 1 ,1 -dimethyl-2-(methylthio)ethylamine, 
and 103.4 g (200 mmol) of a 30% solution of carbobenzoxy chloride in toluene and then a solution of 24.29 g (240 

20 mmol) of triethylamine in tetrahydrofuran were slowly dropped thereinto under ice-cooling. After the resulting mixture 
was stirred at room temperature for 3 hours, the triethylamine hydrochloride precipitated was filtered under reduced 
pressure and washed with ethyl acetate. The filtrate was concentrated under reduced pressure and the residue was 
purified by silica gel column chromatography (hexane : ethyl acetate = 4 : 1) to obtain 36.35 g (yield 72%) of benzyl 
1 , 1 -dimethyl-2-(methylthio)ethylcarbamate. 

25 [0053] (2-2) To a solution of 45.4 g (179 mmol) of benzyl 1,1-dimethyl-2-(methylthio)ethylcarbamate in aqueous 
methanol (obtained by adding 5.22 g (290 mmol) of water to 150 ml of methanol) was added 33.46 g (188 mmol) of 
N-bromosuccinimide in small portions with stirring. The reaction was carried out at room temperature for 2 hours, after 
which the reaction solution was made weakly basic with saturated aqueous sodium hydrogencarbonate solution and 
then the methanol was distilled off. Water was added to the residue, followed by three runs of extraction with ethyl 

30 acetate. The extract solution was washed three times with water and then once with saturated aqueous sodium chloride 
solution, and dried over anhydrous sodium sulfate. The solvent was distilled off and the thus obtained crude benzyl 
1 ,1 -dimethyl-2-(methylsulfinyl)ethylcarbamate was dissolved in acetic anhydride (1 50 ml), and the reaction was carried 
out with refluxing for 4 hours. The excess acetic anhydride and acetic acid were distilled off under reduced pressure 
to obtain a residue containing crude [2-(benzyloxycarbonylamino)-2-methylpropyl]thiomethyl acetate. This residue was 

35 dissolved in methanol (300 ml), followed by adding thereto 19.54 g (77 mmol) of iodine, and the reaction was carried 
out with refluxing for 5 hours. After the reaction mixture was cooled to room temperature, an aqueous sodium hydro- 
gens u If ite solution was added thereto to reduce the excess iodine. The reaction solution was made weakly basic with 
saturated aqueous sodium hydrogencarbonate solution, after which the methanol was distilled off. Water was added 
to the residue, followed by three runs of extraction with ethyl acetate. The extract solution was washed with saturated 

to aqueous sodium chloride solution and dried over anhydrous sodium sulfate. The solvent was distilled off and the re- 
sulting residue was purified by silica gel column chromatography (hexane : ethyl acetate = 4 : 1) to obtain 10.0 g (yield 
23%) of bis[2-(benzyloxycarbonylamino)-2-methylpropyl]-disulfide. 

[0054] (2-3) In ethanol (150 ml) was dissolved 10.0 g (21 mmol) of bis[2-(benzyloxycarbonylamino)-2-methylpropyl] 
disulfide, and 11 .21 g (63 mmol) of N-bromosuccinimide was added thereto in small portions with stirring. The reaction 

45 was carried out at room temperature for 2 hours, after which the reaction solution was made weakly basic with saturated 
aqueous sodium hydrogencarbonate solution and the ethanol was distilled off. Water was added to the residue, followed 
by three runs of extraction with ethyl acetate. The extract solution was washed three times with water and then once 
with saturated aqueous sodium chloride solution and dried over anhydrous sodium sulfate. The solvent was distilled 
off and the resulting residue was purified by silica gel column chromatography (hexane : ethyl acetate = 2 : 1) to obtain 

50 1 0.45 g (yield 83%) of ethyl 2-(benzyloxycarbonylamino)-2-methypropane-1 -sulfinate. 

[0055] (2-4) In ethanol (1 0 ml) was dissolved 0.60 g (2 mmol) of ethyl 2-(benzyloxycarbonylamino)-2-methylpropane- 
1 -sulfinate, and 0.9 g (2.2 mmol) of 10% aqueous sodium hydroxide solution was slowly dropped thereinto under ice- 
cooling. The reaction was carried out at room temperature for 1 hour and then the ethanol was distilled off. Water (10 
ml), 0.18 g (2.2 mmol) of sodium acetate and 0.25 g (2.2 mmol) of hydroxy lamine-Osulf on ic acid were added to the 

55 residue, and the reaction was carried out at room temperature for 1 hour. The reaction mixture was poured into water, 
followed by three runs of extraction with ethyl acetate. The extract solution was washed with saturated aqueous sodium 
hydrogencarbonate solution and then saturated aqueous sodium chloride solution, and dried over anhydrous sodium 
sulfate. The solvent was distilled off and 0.49 g (yield 86%) of the thus obtained crude 2-(benzyloxycarbonylamino)- 
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2-methylpropane-1 -sulfonamide was used without further purification in the subsequent reaction. 
[0056] (2-5) In a bottle for pressure hydrogenation, the inner atmosphere of which had been replaced with argon, 
was placed 0.20 g of 10%Pd-C, and suspended by adding acetic acid (5 ml) thereto all at once. Then, a solution (10 
ml) of the 2-(benzyloxycarbonylamino)-2-methylpropane-1 -sulfonamide obtained in (2-4) in acetic acid was added 
thereto and the reaction was carried out for 1 0 hours under pressure (hydrogen pressure: 4 kg/cm 2 ) (during the reaction, 
the pressure was reduced for reducing the partial pressure of carbon monoxide produced, and then was re-increased). 
The reaction solution was filtered with Celite and washed with ethanol, after which the filtrate was concentrated under 
reduced pressure and the residue (crude 2-amino-2-methylpropane-1 -sulfonamide acetate) was used without further 
purification in the subsequent reaction. 

[0057] (2-6) In acetonitrile (10 ml) was dissolved 0.8g (1.5 mmol) of 1 ,3-dihydro-7-iodo-3-{2-methyl- 
4-[1,2,2,2-tetrafluoro-1-(trifluoromethyl)ethyl]phenylimino}-2-ben20furan-1-one, followed by adding thereto the crude 
2-amino-2-methylpropane-1 -sulfonamide acetate obtained in (2-5) and 0.17 g (1.7 mmol) of triethylamine, and the 
reaction was carried out at room temperature for 30 hours. The solvent was distilled off and the resulting residue was 
purified by silica gel column chromatography (hexane : ethyl acetate = 1 : 1) to obtain 0.05 g (yield 9%) of 3-iodo-N 1 - 
{2-methyl-4-[1 ,2,2,2-tetrafluoro-1 -(trifluoromethyl)ethyl]phenyl}-N 2 -(2-sulfamoyl-1 ,1 -dimethylethyljphthalamide as an 
amorphous substance. 
1 H-NMR [DMSO-dg/TMS, 5 values (ppm)] 

1 .49(s, 6H), 2.35(s, 3H), 3.65(s, 2H), 6.91 (br, 2H) t 7.25(m, 1 H), 7.51 (d, 1 H), 7.52(s, 1 H), 7.70(d, 1 H), 7.78(d, 1 H), 7.99 
(d, 1H), 8.29(s, 1H), 9.87(br, 1H). 

[0058] The agrohorticultural insecticides containing the sulfonamide derivative of general formula (I) or salt thereof 
of the present invention as an active ingredient are suitable for controlling various insect pests such as agrohorticultural 
insect pests, stored grain insect pests, sanitary insect pests, nematodes, etc., which are injurious to paddy rice, fruit 
trees, vegetables, other crops, flowers, ornamental plants, etc. They have a marked insecticidal effect, for example, 
on LEPIDOPTERA including summer fruit tortrix (Adoxophyes orana fasciata) , smaller tea tortrix (Adoxophyes sp.) , 
Manchurian fruit moth (Grapholita inopinata), oriental fruit moth (Grapholita molesta), soybean pod border (Legumin- 
ivora glycinivorella), mulberry leafroller (Olethreutes mori), tea leaf roller (Caloptilia thevivora), Caloptilia sp. (Caloptilia 
zachrysa), apple leafminer (Phyllonorycter ringoniella), pear barkminer (Spulerrina astaurota), common white (Piers 
rapae crucivora), tobacco budworm (Heliothis sp.) , codling moth (Laspey resia pomonella), diamondback moth (Plutella 
xylostella), apple fruit moth (Argyresthia conjugella) , peach fruit moth (Carposina niponensis), rice stem borer (Chilo 
suppressalis), rice leafroller (Cnaphalocrocis medinalis), tobacco moth (Ephestia elutella), mulberry pyralid (Glyph odes 
pyloalis), yellow rice borer (Scirpophaga incertulas), rice skipper (Parnara guttata), rice armyworm (Pseudaletia sep- 
arata), pink borer (Sesamia inferens), common cutworm (Spodoptera litura), beet armyworm (Spodoptera exigua), 
etc.; HEMIPTERA including aster leafhopper (Macrosteles fascifrons ), green rice leafhopper (Nephotettix cincticeps) , 
brown rice planthopper ( Nilaparvata lugens) , whitebacked rice planthopper (Sogatella furcifera) , citrus psylla (Diapho- 
rina citri), grape whitefly (Aleurolobus taonabae ), sweetpotato whitefly (Bemisia tabaci) , greenhouse whitefly (Trialeu- 
rodes vaporariorum) , turnup aphid (Lipaphis erysimi) , green peach aphid (Myzus persicae), Indian wax scale (Cero- 
plastes ceriferus ), cottony citrus scale (Pulvinaria aurantii) , camphor scale (Pseudaonidia duplex), san Jose scale 
( Comstockaspis perniciosa), arrowhead scale (Unaspis yanonensis), etc.; TYLENCHIDA including soybean beetle 
(Anomala rufocuprea), Japanese beetle (Popillia japonica), tobacco beetle (Lasioderma serricorne), powderpost beetle 
(Lyctus brunneus), twenty-eight-spotted ladybird (Epilachna vigintiotopunctata) , azuki bean weevil (Callosobruchus 
chinensis), vegetable weevil (Listroderes costirostris), maize weevil (Sitophilus zeamais), boll weevil (Anthonomus 
grandis grandis), rice water weevil (Lissorhoptrus oryzophilus), cucurbit leaf beetle (Aulacophora femoralis), rice leaf 
beetle (Oulema oryzae), striped flea beetle (Phyllotreta striolata), pine shoot beetle (Tomicus piniperda) , Colorado 
potato beetle (Leptinotarsa decemlineata), Mexican bean beetle (Epilachna varivestis), com rootworm (Piabrotica sp.) , 
etc.; DIPTERA including melon fly (Dacus(Zeugodacus) cucurbitae), oriental fruit fly (Dacus(Bactrocera) dorsalis), rice 
leafminer (Agromyza oryzae) , onion maggot (Delia antiqua) , seedcorn maggot (Delia platura), soybean pod gall midge 
(Asphondyliasp.) , muscid fly (Muscadomestica), house mosquito (Culexpipiens pipiens), etc.; TYLENCHIDA including 
root-lesion nematode (Pratylenchus sp.) , coffee root-lesion nematode (Pratylenchus coffeae), potato cyst nematode 
(Globodera rostochiensis), root- knot nematode (Meloidogynesp.) , citrus nematode (Tylenchulussemipenetrans), Aph- 
elenchus sp. ( Aphelenchus avenae), chrysanthemum foliar (Aphelenchoides ritzemabosi), etc.; and ACARINA includ- 
ing citrus red mite (Panonychus citri), European red mite (Panonychus ulmi), carmine spider mite (Tetranychus cinna- 
barinus), Kanzawa spider mite (Tetranychus kanzawai Kishida), two-spotted spider mite (Tetranychus urticae Koch) t 
pink tea rust mite ( Acaphylla theae), pink citrus rust mite (Aculops pelekassi), purple tea mite (Calacarus carinatus), 
pear rust mite (Epitrimerus pyri ), etc. 

[0059] The agrohorticultural insecticide containing the sulfonamide derivative of general formula (I) or salt thereof of 
the present invention as an active ingredient has a marked controlling effect on the above-exemplified insect pests 
injurious to paddy field crops, upland crops, fruit trees, vegetables, other crops, flowers and ornamental plants, and 
the like. Therefore, the desired effect of the agrohorticultural insecticide of the present invention can be obtained by 
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applying the agrohorticultural insecticide to the seeds, paddy field water, stalks and leaves of fruit trees, vegetables, 
other crops, flowers and ornamental plants, soil, etc., at a season at which the insect pests are expected to appear, 
before their appearance or at the time when their appearance is confirmed. 

[0060] The agrohorticultural insecticide of the present invention is generally prepared into conveniently usable forms 

5 according to an ordinary manner for preparation of agrochemicals. 

[0061] That is, the sulfonamide derivative of general formula (I) or a salt thereof and, optionally, an adjuvant are 
blended with a suitable inert carrier in a proper proportion and prepared into a suitable preparation form such as a 
suspension, emulsifiable concentrate, soluble concentrate, wettable powder, granules, dust, tablets, pack or the like 
through dissolution, dispersion, suspension, mixing, impregnation, adsorption or sticking. 

10 [0062] The inert carrier usable in the present invention may be either solid or liquid. As a material usable as the solid 
carrier, there can be exemplified soybean flour, cereal flour, wood flour, bark flour, saw dust, powdered tobacco stalks, 
powdered walnut shells, bran, powdered cellulose, extraction residues of vegetables, powdered synthetic polymers or 
resins, clay (e.g. kaolin, bentonite, and acid clay), talcs (e.g. talc and pyrophyllite), silica powders or flakes (e.g. dia- 
tomaceous earth, silica sand, mica and white carbon (synthetic, high-dispersion silicic acid, also called finely divided 

15 hydrated silica or hydrated silicic acid, some of commercially available products contain calcium silicate as the major 
component)}, activated carbon, powdered sulfur, pumice, calcined diatomaceous earth, ground brick, fly ash, sand, 
calcium carbonate, calcium phosphate and other inorganic or mineral powders, plastic carriers (e.g. polyethylenes, 
polypropylenes and poly(vinylidene chforide)s), chemical fertilizers (e.g. ammonium sulfate, ammonium phosphate, 
ammonium nitrate, urea and ammonium chloride), and compost. These materials may be used alone or as a mixture 

20 of two or more thereof. 

[0063] A material usable as the liquid carrier is selected from materials that have solubility in themselves or which 
are without such solubility but are capable of dispersing a compound as active ingredient with the aid of an adjuvant. 
The following are typical examples of the liquid carrier and can be used alone or as a mixture of two or more thereof: 
water; alcohols (e.g. methanol, ethanol, isopropanol, butanol and ethylene glycol), ketones (e.g. acetone, methyl ethyl 

25 ketone, methyl isobutyl ketone, diisobutyl ketone and cyclohexanone), ethers (e.g. ethyl ether, dioxane, Cellosolve, 
dipropyl ether and tetrahydrofuran), aliphatic hydrocarbons (e.g. kerosene and mineral oils), aromatic hydrocarbons 
(e.g. benzene, toluene, xylene, solvent naphtha and alkylnaphthalenes), halogenated hydrocarbons (e.g. dichlo- 
roethane, chloroform, carbon tetrachloride and chlorobenzene), esters (e.g. ethyl acetate, diisopropyl phthalate, dibutyl 
phthalate and dioctyl phthalate), amides (e.g. dimethylformamide, diethylformamide and dimethylacetamide), nitriles 

30 (e.g. acetonitriie), and dimethyl sulfoxide. 

[0064] The following are typical examples of the adjuvant, which are used depending upon purposes and used alone 
or in combination in some cases, or need not be used at all. 

[0065] To emulsify, disperse, dissolve and/or wet a compound as active ingredient, a surfactant is used. As the 
surfactant, there can be exemplified polyoxyethylene alkyl ethers, polyoxyethylene alkylaryl ethers, polyoxyethylene 
35 higher fatty acid esters, polyoxyethylene resinates, polyoxyethylene sorbitan monolaurate, polyoxyethylene sorbitan 
monooleate, alkylarylsulfonates, naphthalenesulfonic acid condensation products, ligninsulfonates and higher alcohol 
sulfate esters. 

[0066] Further, to stabilize the dispersion of a compound as active ingredient, tackify it and/or bind it, the adjuvants 
exemplified below may also be used, namely, there may also be used adjuvants such as casein, gelatin, starch, methyl 
40 cellulose, carboxymethyl cellulose, gum arabic, polyfvinyl alcohol)s, turpentine, bran oil, bentonite and ligninsulfonates. 
[0067] To improve the f lowability of a solid product, the following adjuvants may also be used, namely, there may be 
used adjuvants such as waxes, stearates, alkyl phosphates, etc. 

[0068] Adjuvants such as naphthalenesulfonic acid condensation products and polycondensates of phosphates may 
be used as a peptizer for dispersible products. 
45 [0069] Adjuvants such as silicone oil may also be used as a defoaming agent. 

[0070] Further, if necessary, functional spreading agents, active enhancers such as metabolic decomposition inhibitor 
like piperonyl butoxide, antifreezing agents such as propylene glycol, antioxidants such as BHT, ultraviolet absorbers, 
and the like may also be added. 

[0071 ] The content of the compound as active ingredient may be varied as required, and may be properly chosen 
50 in the range of 0.01 to 90 parts by weight per 100 parts by weight of the agrohorticultural insecticide. For example, in 
dusts or granules, the suitable content of the compound as active ingredient is from 0.01 to 50 parts by weight. In 
emulsifiable concentrates or flowable wettable powders, it is also from 0.01 to 50 parts by weight. 
[0072] The agrohorticultural insecticide of the present invention is used to control a variety of insect pests in the 
following manner: it is applied to a crop on which the insect pests are expected to appear, or a site where appearance 
55 or growth of the insect pests is undesirable, as it is or after being properly diluted with or suspended in water or the 
like, in an amount effective for control of the insect pests. 

[0073] The applying dosage of the agrohorticultural insecticide of the present invention is varied depending upon 
various factors such as a purpose, insect pests to be controlled, a growth stage of a plant, tendency of insect pests 
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appearance, weather, environmental conditions, a preparation form, an application method, an application site and 
application time. It may be properly chosen in the range of 0.001 g to 10 kg, preferably 0.01 g to 1 kg, (in terms of the 
compound as active ingredient) per 1 0 areas depending upon purposes. 

[0074] The agrohorticultural insecticide of the present invention may be used in admixture with other agrohorticultural 
s insecticides, acaricides, nematocides, fungicides, biotic pesticides or the like in order to expand both spectrum of 
controllable insect pest species and the period of time when effective application is possible or to reduce the dosage. 
Furthermore, the agrohorticultural insecticide of the present invention may be used in admixture with herbicides, plant 
growth regulators, fertilizers or the like, depending upon application situations. 

[0075] Typical formulation examples and test examples of the present invention are described below but they should 
10 not be construed as limiting the scope of the invention. 

[0076] As used in the formulation examples, the terms "part" and "parts" are by weight. 



Formulation Example 1 


Each compound listed in Table 1 or 2 


10 parts 


Xylene 


70 parts 


N-methylpyrrolidone 


10 parts 


Mixture of polyoxyethylene nonylphenyl 




ether and calcium alkylbenzenesulfonate 


1 0 parts 



[0077] An emulsifiable concentrate was prepared by mixing uniformly the above ingredients to effect dissolution. 





Formulation Example 2 


25 


Each compound listed in Table 1 or 2 


3 parts 




Clay powder 


82 parts 




Diatomaceous earth powder 


15 parts 



[0078] A dust was prepared by mixing uniformly and grinding the above ingredients. 





Formulation Example 3 




Each compound listed in Table 1 or 2 


5 parts 




Mixed powder of bentonite and clay 


90 parts 


35 


Calcium ligninsulfonate 


5 parts 



[0079] Granules were prepared by mixing the above ingredients uniformly, and kneading the resulting mixture to- 
gether with a suitable amount of water, followed by granulation and drying. 



40 


Formulation Example 4 




Each compound listed in Table 1 or 2 


20 parts 




Mixture of kaolin and synthetic 






high-dispersion silicic acid 


75 parts 


45 


Mixture of polyoxyethylene nonylphenyl 






ether and calcium alkylbenzenesulfonate 


5 parts 



[0080] A wettable powder was prepared by mixing uniformly and grinding the above ingredients. 
Test Example 1: Insecticidal effect on diamond back moth (Plutella xylostelta) 

[0081 ] Adult diamond back moths were released and allowed to oviposit on a Chinese cabbage seedling. Two days 
after the release, the seedling having the eggs deposited thereon was immersed for about 30 seconds in a liquid 
chemical prepared by diluting a preparation containing each compound listed in Table 1 or 2 as an active ingredient 
to adjust the concentration to 50 ppm. After air-dryness, it was allowed to stand in a room thermostated at 25°C. 
[0082] Six days after the immersion, the hatched insects were counted. The mortality was calculated according to 
the following equation and the insecticidal effect was judged according to the criterion shown below. The test was 
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carried out with triplicate groups of 10 insects. 



Corrected 
mortality (%) 



Number of hatched 
insects in untreated 
group 



Number of hatched 
insects in treated 
group 



x 100 



Number of hatched 
insects in untreated 
group 



Criterion for judgment: 

A — Mortality 100% 
B — Mortality 99-90% 
C — Mortality 89-80% 
D — Mortality 79-50% 
E — Mortality less than 50% 

[0083] The result of the above test is shown in Table 4 below. 

Test Example 2: Insecticidal effect on common cutworm (Spodoptera litura) 

[0084] A piece of cabbage leaf (cultivar: Shikidori) was immersed for about 30 seconds in a liquid chemical prepared 
by diluting a preparation containing each compound listed in Table 1 or 2 as an active ingredient to adjust the concen- 
tration to 50 ppm. After air-dryness, it was placed in a plastic Petri dish with a diameter of 9 cm and inoculated with 
second-instar larvae of common cutworm, after which the dish was closed and then allowed to stand in a room ther- 
mostated at 25°C. Eight days after the inoculation, the dead and alive were counted. The mortality was calculated 
according to the following equation and the insecticidal effect was judged according to the criterion shown in Test 
Example 1 . The test was carried out with triplicate groups of 1 0 insects. 



[0085] The result of the above test is shown in Table 4 below. 

Test Example 3: Insecticidal effect on smaller tea tortrix (Adoxophyes sp.) 

[0086] Tea leaves were immersed for about 30 seconds in a liquid chemical prepared by diluting a preparation con- 
taining each compound listed in Table 1 or 2 as an active ingredient to adjust the concentration to 50 ppm. After air- 
dryness, the tea leaves were placed in a plastic Petri dish with a diameter of 9 cm and inoculated with larvae of smaller 
tea tortrix, after which the dish was allowed to stand in a room thermostated at 25°C and having a humidity of 70%. 
Eight days after the inoculation, the dead and alive were counted and the insecticidal effect was judged according to 
the criterion shown in Test Example 1 . The test was carried out with triplicate groups of 10 insects. 
[0087] The result of the above test is shown in Table 4 below. 



Corrected 
mortality (%) 



Number of alive 
larvae in untreated 
group 



Number of alive 
larvae in treated 
group 



x 100 



Number of alive 
larvae in untreated 
group 
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Table 4 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



NO 


Test Example 1 


Test Example 2 


Test Example 3 


1-1 


A 


A 


A 


1-2 


A 


A 


A 


1-3 


A 


A 


A 


1-4 


A 


A 


A 


1-6 


A 


A 


A 


1-7 


A 


A 


A 


1-8 


A 


A 


A 


1-12 


A 


A 


A 


1-14 


A 


A 


A 


1-20 


A 


A 


A 


1-21 


A 


A 


A 


1-22 


A 


A 


A 


1-23 


A 


A 


A 


1-24 


A 


A 


A 


1-25 


A 


A 


A 


1-27 


A 


A 


A 


1-28 


A 


A 


A 


1-29 


A 


A 


A 


1-30 


A 


A 


A 


1-31 


A 


A 


A 


1-32 


A 


A 


A 


1-35 


A 


A 


A 


1-36 


A 


A 


A 


1-37 


A 


A 


A 


1-38 


A 


A 


A 


1-39 


A 


A 


A 


1-40 


A 


A 


A 


1-41 


A 


A 


A 


1-42 


A 


A 


A 


1-43 


A 


A 


A 


1-44 


A 


A 


A 


1-45 


A 


A 


A 


1-46 


A 


A 


A 


1-47 


A 


A 


A 


1-48 


A 


C 


A 


1-54 


A 


A 


A 


1-55 


A 


A 


A 


1-56 


A 


A 


A 


1-57 


A 


A 


A 


1-58 


A 


A 


E 


1-59 


A 


A 


E 


1-60 


A 


A 


E 


1-61 


A 


A 


A 


1-62 


A 


A 


A 


1-63 


A 


A 


A 


1-66 


A 


A 


A 


1-67 


A 


E 


E 


1-71 


A 


A 


A 


1-72 


A 


A 


A 
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Table 4 (continued) 



5 



10 



15 



20 



25 



30 



35 



40 



45 



55 



No 


Test Example 1 


Test Example 2 


Test Example 3 


1-73 


A 


A 


A 


1-75 


A 


A 


A 


1-76 


A 


A 


A 


1-77 


A 


A 


A 


1-78 


A 


E 


A 


1-79 


A 


A 


A 


1-80 


A 


A 


A 


1-81 


A 


A 


A 


1-82 


A 


A 


A 


1-83 


A 


A 


A 


1-84 


A 


A 


A 


1-85 


A 


A 


A 


1-86 


A 


A 


A 


1-87 


A 


A 


A 


1-88 


A 


A 


A 


1-89 


A 


A 


A 


1-91 


A 


A 


A 


1-92 


A 


A 


A 


1-93 


A 


A 


A 


1-94 


A 


A 


A 


1-103 


A 


A 


A 


' 1-104 


A 


A 


A 


1-105 


A 


A 


E 


1-106 


A 


E 


E 


1-107 


A 


c 


A 


1-108 


A 


A 


A 


1-109 


A 


E 


A 


1-110 


A 


E 


E 


1-111 


A 


E 


E 


1-112 


A 


E 


E 


1-116 


A 


D 


A 


1-121 


A 


E 


E 


1-142 


A 


A 


A 


1-144 


A 


A 


A 


1-146 


A 


A 


A 


1-147 


A 


A 


A 


1-148 


A 


A 


A 


1-149 


A 


A 


A 


1-175 


A 


A 


A 


1-176 


A 


A 

• * 


A 


1-177 


A 


A 


A 


1-178 


A 

9 » 


A 

9 ■ 


A 

9 % 


1-179 


A 


A 


A 


1-180 


A 


C 


A 


1-181 


A 


A 


A 


1-184 


A 


A 


A 


1-200 


A 


A 


A 


1-201 


A 


A 


A 


1-207 


A 


A 


E 


1-208 


A 


E 


A 
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Table 4 (continued) 





No 


Test Example 1 


Test Example 2 


Test Example 3 

• 




1-211 


A 


A 


A 




1-212 


A 


A 


A 




1-213 


A 


A 


A 




1-214 


A 


A 


A 




1-215 


A 


A 


A 


10 


1-216 


A 


A 


A 


1-217 


A 


A 


A 




1-218 


A 


A 


A 




1-219 


A 


A 


A 




1-266 


A 


c 


E 


ID 


1-267 


A 


c 


E 




1-268 


A 


A 

9 » 


A 




1-275 


A 


E 


E 




1-276 


A 

9 \ 


E 


E 




1-277 


A 


A 


A 


20 


1-285 


A 


c 


B 




1-286 


A 


A 


F 




1-301 


A 


A 


A > 




1-302 


A 


A 


A 1 


25 


1-303 


A 


A 


A 




1-304 


A 


A 


A 




1-305 


A 

• * 


A 


A 




1-306 


A 


A 


A 




1-307 


A 


A 


A 


30 


1-308 


A 


A 


A 

i #\ 




1-309 

1 V/ v 


A 


A 


A 




1-310 


A 


A 


A 




1-342 


A 


A 


A 


35 


1-343 


A 


A 


A 




1-344 


A 


A 


A 




1-345 


A 


A 


A 




2-5 


A 


A . 


A 




2-7 


A 


A 


A 


40 


2-16 


A 


E 


A 



Claims 

1. A sulfonamide derivative represented by general formula (I), or a salt thereof: 
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wherein A is a (C r C 6 )alkylene group; a substituted (CVC^alkylene group having one or more substituents which 
may be the same or different and are selected from halogen atoms, cyano group, nitro group, (C^C^alkoxy groups, 
halo(C r C 6 )alkoxy groups, (C r C 6 )alkylthio groups, halo(C 1 -C 6 )alkylthio groups, (C r C 6 )alkylsulfinyl groups, halo 
(C r C 6 )alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups, haloCC^CgJalkylsulfonyl groups, mono(C r C 5 )alkylamino 

5 groups and di(C r C 6 )alkylamino groups whose (C r C 6 )alkyl groups may be the same or different; a (C 3 -C 6 )alke- 

nylene group; a substituted (C 3 -C 6 )alkenylene group having one or more substituents which may be the same or 
different and are selected from halogen atoms, cyano group, nitro group, (C.,-C 6 )alkoxy groups, halo(C,-C 6 )alkoxy 
groups, (C^CgJalkylthio groups, halofCVC^alkylthio groups, (C^C^alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl 
groups, (C r C 6 )alkylsulfonyl groups, halo(C r C 6 )alkylsulfonyl groups, mono^-C^aikylamino groups and di 

10 (C r C 6 )alkylamino groups whose (C r C 6 )aIkyl groups may be the same or different; a (C 3 -C 6 )alkynylene group; 

or a substituted (C 3 -C 6 )alkynylene group having one or more substituents which may be the same or different and 
are selected from halogen atoms, cyano group, nitro group, (C^CsJalkoxy groups, halofC^-CgJalkoxy groups, 
(C r C 6 )alkylthio groups, halo^-C^alkylthio groups, (C^-CeJaikylsulfinyl groups, halofC^-C^alkylsulfinyl groups, 
(C^CgJalkylsulfonyl groups, halo^-CeJalkylsulfonyl groups, mono^-C^alkylamino groups and dKCj-Cg) 

15 alkylamino groups whose (C^CgJalkyl groups may be the same or different; any saturated carbon atom in the 

(C-rCeJalkylene group, substituted (C^C^alkylene group, (C 3 -C 6 )alkenylene group, substituted (C 3 -C 6 )alke- 
nylene group, (C 3 -C 6 )alkynylene group or substituted (C 3 -C 6 )alkynylene group may be substituted by a (C 2 -C 5 ) 
alkylene group so as to form a (C 3 -C 6 )cycloalkane ring, and any two carbon atoms in the (C 2 -C 6 )alkylene group, 
substituted (C 2 -C 6 )alkylene group, (C 3 -C 6 )alkenylene group or substituted (C 3 -C 6 )alkenylene group may be taken 

20 together with an alkylene group or an alkenylene group so as to represent a (Cg-C^cycloalkane ring or a (C 3 -C 6 ) 

cycloalkene ring; 

R 1 is a hydrogen atom; a (C r C 6 )alkyl group; a substituted (C r C 6 )alkyl group having one or more substituents 
which may be the same or different and are selected from halogen atoms, cyano group, nitro group, hydroxyl 
group, (C r C 6 )alkoxy groups, halotC^CeJalkoxy groups, (C r C 6 )a!kylthio groups, halofC^CgJalkylthio groups, 

25 (C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups, halo(C r C 6 )alkylsulfonyl 

groups, monofCpCgJalkylamino groups, mono (halofC^CeJalkylJamino groups, di(C r C 6 )alkylamino groups 
whose (C r C 6 )alkyl groups may be the same or different, dKhalotC^C^alkyOamino groups whose halo(C r C 6 ) 
alkyl groups may be the same or different, (C^CeJalkoxycarbonyl groups, (C 1 -C 6 )alkylaminocarbonyl groups, 
(C^CgJalkylcarbonyloxy groups, phenoxy group, substituted phenoxy groups having one or more substituents 

30 which may be the same or different and are selected from halogen atoms, (C r C 6 )alkyl groups, haloCC^C^alkyl 

groups, (C^CeJalkoxy groups, haio(C r C 6 )alkoxy groups, (C r C 6 )alkylthio groups, halo(C r C 6 )alkylthio groups, 
(C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups, halo(C r C 6 )alkylsulfonyl 
groups and (C^C^alkoxycarbonyl groups, phenylthio group, substituted phenylthio groups having one or more 
substituents which may be the same or different and are selected from halogen atoms, (C^CgJalkyl groups, halo 

35 (C r C 6 )alkyl groups, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy groups, (C r C 6 )alkylthio groups, halo(C r C 6 )alkylth- 

io groups, (C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups, halo^-Ce) 
alkylsulfonyl groups and (C 1 -C 6 )alkoxycarbonyl groups, phenyl group, substituted phenyl groups having one or 
more substituents which may be the same or different and are selected from halogen atoms, cyano group, nitro 
group, (C r C 6 )alkyl groups, halo(C r C 6 )alkyl groups, (C^CgJalkoxy groups, halo(C r C 6 )alkoxy groups, mono 

40 (C^CgJalkylamino groups, dKC^CgJalkylamino groups whose (C r C 6 )alkyl groups may be the same or different, 

(C r C 6 )aIkylthio groups, halo(C r C 6 )alkylthio groups, (C r C 6 )alkylsu!finyl groups, halo(C r C 6 )alkylsulfinyl groups, 
(C r C 6 )alkylsulfonyl groups, halo(C r C 6 )alkylsulfonyl groups and (C r C 6 )alkoxycarbonyl groups, pyridyl group, and 
substituted pyridyl groups having one or more substituents which may be the same or different and are selected 
from halogen atoms, cyano group, nitro group, (C r C 6 )alkyl groups, halofC^CgJalkyl groups, (Cj-Cgjalkoxy groups, 

45 halofC^C^alkoxy groups, mono(C r C 6 )alkylamino groups, di(C r C 6 )alkylamino groups whose (C^CgJalkyl 

groups may be the same or different, (C r C 6 )alkylthio groups, haloCC^C^alkylthio groups, (C r C 6 )alkylsulfinyl 
groups, halo(C 1 -C 6 )alkylsulfinyl groups, ((VC^alkylsulfonyl groups, halo(C r C 6 )alkylsulfonyl groups and (C,-C 6 ) 
alkoxycarbonyl groups; a (C 3 -C 6 )alkenyl group; a halo(C 3 -C 6 )alkenyl group; a (C 3 -C 6 )alkynyl group; a halo(C 3 -C 6 ) 
alkynyl group; a (C 3 -C 6 )cycloaIkyl group; a hydroxyl group; a (C r C 6 )alkoxy group; a halo(C r C 6 )alkoxy group; an 

50 amino group; a mono(C r C 6 )alkylamino group; a mono(halo(C r C 6 )alkyl)amino group; a di(C r C 6 )alkylamino 

group whose (C r C 6 )alkyl groups may be the same or different; a di(halo(C r C 6 )alkyl)amino group whose halo 
(C r C 6 )alkyl groups may be the same or different; a (C^CeJalkylcarbonylamino group; a phenylamino group; a 
substituted phenylamino group having on the ring one or more substituents which may be the same or different 
and are selected from halogen atoms, cyano group, nitro group, (Cj-CeJalkyl groups, halofC^CgJalkyl groups, 

55 (C r C 6 )aikoxy groups, halo(C r C 6 )alkoxy groups, (C r C 6 )alkylthio groups, halo(C r C 6 )alkylthio groups, (C V C$) 

alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, (C r C 6 )alkyIsuIfonyl groups, halo^-CgJalkylsulfonyl groups, 
mono(C r C 6 )alkylamino groups, mono (halo (C r C 6 )alkyl)amino groups, di(C r C 6 )alkylamino groups whose 
(C r C 6 )alkyl groups may be the same or different, di(halo(C r C 6 )alkyl)amino groups whose halo(C r C 6 )alkyl 
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groups may be the same or different, (C r C 6 )alkoxycarbonyl groups and (CVC^alkylaminocarbonyl groups; a 
benzoylamino group; a substituted benzoylamino group having on the ring one or more substituents which may 
be the same or different and are selected from halogen atoms, cyano group, nitro group, (C r C 6 )alkyl groups, halo 
(C r C 6 )-alkyl groups, (C r C 6 )alkoxy groups, halotC^CgJalkoxy groups, (C r C 6 )a!kylthio groups, halo(C r C 6 ) 
alkylthio groups, (C^-C^alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, (C^CeJalkylsulfonyl groups, halo 
(C r C 6 )alkyIsulfonyl groups, mono(C r C 6 )alkylamino groups, mono(halo (C 1 -C 6 )alkyl)amino groups, di(C r C 6 ) 
alkylamino groups whose (C^CgJalkyl groups may be the same or different, di(halo(C 1 -C 6 )alkyl)amino groups 
whose halo(C r C 6 )alkyl groups may be the same or different, (Cj-CeJalkoxycarbonyl groups and (C^CeJalkylami- 
nocarbonyl groups; -N^fT 1 )! 2 (wherein each of T 1 and T 2 , which may be the same or different, is a hydrogen 
atom, a (Cj-C^alkyl group, a halo(C r C 6 )alkyl group, a phenyl group or a substituted phenyl group having one or 
more substituents which may be the same or different and are selected from halogen atoms, cyano group, nitro 
group, (C r C 6 )alkyl groups, halo(C r C 6 )alkyl groups, (C r C 6 )alkoxy groups, haloCC-j-C^alkoxy groups, (C r C 6 ) 
alkylthio groups, halo(C r C 6 )alkytthio groups, (C r C 6 )alkylsulfinyl groups, halofC^CeJalkylsuffinyl groups, (C r C 6 ) 
alkylsulfonyl groups, halo(C 1 -C 6 )alkylsulfonyl groups, mono^-CeJalkylamino groups, monofhalofC^C^alkyl) 
amino groups, dKC^CeJalkylamino groups whose (C^CgJalkyl groups may be the same or different, dKhalofCj-Ce) 
alkyl)amino groups whose halo^-C^alky! groups may be the same or different, (C^CgJalkoxycarbonyl groups 
and (C^CgJalkylaminocarbonyl groups); a phenyl group; a substituted phenyl group having one or more substit- 
uents which may be the same or different and are selected from halogen atoms, cyano group, nitro group, (C^C 6 ) 
alkyl groups, halo(C r C 6 )alkyl groups, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy groups, (C r C 6 )alkylthio groups, 
halo(C r C 6 )alkylthio groups, (C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, (C r C 6 )alkylsulfonyl 
groups, halo(C r C 6 )alkylsulfonyl groups, monolC^C^alkylamino groups, mono(halo (C^CgJalkylJamino groups, 
difC^CgJalkylamino groups whose (C^Cyalkyl groups may be the same or different, di(halo(C 1 -C 6 )alkyl)amino 
groups whose halo(CVC 6 )alkyl groups may be the same or different, (C r C 6 )alkoxycarbonyl groups and (C r C 6 ) 
alkylaminocarbonyl groups; a pyridyl group; or a substituted pyridyl group having one or more substituents which 
may be the same or different and are selected from halogen atoms, cyano group, nitro group, (C-j-C^alkyl groups, 
halo(C r C 6 )alkyl groups, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy groups, (C r C 6 )alkylthio groups, halo(C r C 6 ) 
alkylthio groups, (C^CeJalkylsulfinyl groups, halofC^C^alkylsulfinyl groups, (C^CeJalkylsulfonyl groups, halo 
(C-i-C^alkylsulfonyl groups, monotC^CgJalkylamino groups, mono (halo(C 1 -C 6 )alkyl)amino groups, difCj-Ce) 
alkylamino groups whose (C r C 6 )alkyl groups may be the same or different, di(halo(C r C 6 )alkyl)amino groups 
whose halo(C r C 6 )alkyl groups may be the same or different, and (C r C 6 )alkoxycarbonyl groups; 

each of R 2 , R 3 and R 4 , which may be the same or different, is a hydrogen atom, a (C^-C^alky! group, a 
(C 3 -C 6 )alkenyl group, a (C 3 -C 6 )alkynyl group, a (C r C4)alkoxy(C r C 4 )alkyl group or a (C 1 -C 4 )alkylthio(C 1 -C 4 )alkyl 
group, R 2 being able to bind to A or R 1 to form a 3- to 8-membered ring which may contain one to three atoms 
that may be the same or different and are selected from oxygen atom, sulfur atom and nitrogen atom, and which 
ring may have one or more substituents that may be the same or different and are selected from halogen atoms, 
(C r C 6 )alky! groups and (C^C^alkoxy groups, and R 2 being able to be taken together with R 1 to represent =C 
(T 3 )T 4 (wherein each of T 3 and T 4 , which may be the same or different, is a hydrogen atom, a (C^C^alkyl group, 
a halo(C r C 6 )alkyl group, a (Cj-C^alkoxy group, a halo(C r C 6 )alkoxy group, an amino group, a mono(C r C 6 ) 
alkylamino group, a di(C r C 6 )alkylamino group whose (Cj-Cgjalkyl groups may be the same or different, a mono 
(halo (C^CgJalkyl) amino group, a di(halo(C r C 6 )alkyl)amino group whose hak>(C r C 6 )alkyl groups may be the 
same or different, a phenyl group or a substituted phenyl group having one or more substituents which may be 
the same or different and are selected from halogen atoms, cyano group, nitro group, (C^-C^alkyl groups, halo 
(C r C 6 )alkyl groups, (C^C^alkoxy groups, halofC^-C^alkoxy groups, (C^CgJalkylthio groups, halo(C r C 6 )alkylth- 
io groups, (C 1 -C 6 )alkylsulfinyl groups, halofC^-C^alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups, halo(C r C 6 ) 
alkylsulfonyl groups, mono(C r C 6 )alkylamino groups, mono(halo(C r C 6 )alkyl) amino groups, di(C r C 6 )alkylamino 
groups whose ((^-C^alkyl groups may be the same or different, dKhalofC^CgJalkyOamino groups whose halo 
(C r C 6 )alkyl groups may be the same or different, (C^CgJalkoxycarbonyl groups and (C r C 6 )a!kylaminocarbonyl 
groups); 

Q is a carbon atom or a nitrogen atom; 

each of Xs, which may be the same or different, is a halogen atom, a cyano group, a nitro group, an amino 
group, a (C r C 6 )alkyl group, a halo(C r C 6 )alkyl group, a (C 2 -C 6 )alkenyl group, a halo(C 2 -C 6 )alkenyl group, a 
(C 2 -C 6 )alkynyl group, a halo(C 3 -C 6 )alkynyl group, a (C^CgJalkoxy group, a halo(C r C 6 )alkoxy group, a (C^Cs) 
alkylcarbonyloxy group, a halo(C r C 6 )alkylcarbonyloxy group, a (CVC^alkylthio group, a halo(C r C 6 )alkylthio 
group, a (C 1 -C 6 )alkylsulfinyl group, a halofC^CeJalkylsulfinyl group, a (C^C^alkylsulfonyl group, a halo(C 1 -C 6 ) 
alkylsulfonyl group, a (C r C 6 )alkylsulfonyloxy group, a halo(C r C 6 )alkylsulfonyloxy group, a mono(C r C 6 )- 
alkylamino group, a mono(halo(C r C 6 )alkyl)amino group, a di(C r C 6 )alkylamino group whose (C r C 6 )alkyl groups 
may be the same or different, a di(halo(C r C 6 )a!kyl)amino group whose halo(C r C 6 )alkyl groups may be the same 
or different, a (C^CgJalkylcarbonylamino group, a haloJC^CgJalkylcarbonylamino group, a (C^C^alkylsulfo- 
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nylamino group or a halo(C 1 -C 6 )alkylsulfony!amino group, 

further, two adjacent Xs on the aromatic ring being able to be taken together to represent a fused ring that 
may have one or more substituents which may be the same or different and are selected from halogen atoms, 
nitro group, cyano group, (C r C 6 )alkyl groups, halo^-C^alky! groups, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy 
groups, (C r C 6 )alkylthio groups, halotCVCeJalkylthio groups, (C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl 
groups, (C^CeJalkylsulfonyl groups, haloCC^CgJalkylsulfonyl groups, monof/VC^alkylamino groups, mono(halo 
(C^C^alkylJamino groups, dKC^CgJalkylamino groups whose (Cj-C^alkyl groups may be the same or different, 
and di(halo(C r C 6 )alkyl)amino groups whose halo(C r C 6 )alkyl groups may be the same or different, m is an integer 
of 0 to 2; 

each of Ys, which may be the same or different, is a halogen atom; a cyano group; a nitro group; a hydroxyl 
group; a formyl group; a (C r C 6 )alkyl group; a hydroxy(C r C 6 )alkyl group; a (C^CgJalkoxyCC^^alkyl group; a 
halo(C r C 6 )alkoxy(C r C 6 )alkyl group; a halo(C r C 6 )alkyl group; a hydroxyhaloCCVC^alkyl group; a (C r C 6 )alkox- 
yhalo(C r C 6 )alkyl group; a halo(C r C 6 )alkoxyhalo(C r C 6 )alkyl group; a (C r C 6 )alkoxy group; a halo(C r C 6 )alkoxy 
group; a halo(C 1 -C 6 )alkoxyhalo(C r C 6 )alkoxy group; a (C r C 6 )alkylthio group; a ha!o(C r C 6 )alkylthio group; a 
(C r C 6 )alkylsulfinyl group; a halo(C r C 6 )alkylsulfinyl group; a (C r C 6 )alkylsulfonyl group; a halo(C r C 6 )alkylsulfo- 
nyl group; a halo(C r C 6 )alkoxyhalo(C r C 6 )alkylthio group; a halo(C r C 6 )alkoxyhalo(C 1 -C 6 )alkylsulfinyl group; a 
halotC^CgJalkoxyhalo^^CgJalkylsulfonyl group; a phenoxy group; a substituted phenoxy group having one or 
more substituents which may be the same or different and are selected from halogen atoms, cyano group, nitro 
group, (C r C 6 )alkyl groups, halo(C r C 6 )alkyl groups, (C r C 6 )alkoxy groups, halo(C r C 6 )a1koxy groups, (C r C 6 ) 
alkylthio groups, halo(C r C 6 )alkylthio groups, (C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, {C,-C e ) 
alkylsulfonyl groups and halo(C r C 6 )alkylsulfonyl groups; a phenylthio group; a substituted phenylthio group having 
one or more substituents which may be the same or different and are selected from halogen atoms, cyano group, 
nitro group, (C r C 6 )alkyl groups, halo(C r C 6 )alkyl groups, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy groups, 
(C r C 6 )alkylthio groups, halo(C r C 6 )alkylthio groups, (a,-C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, 
(C r C 6 )alkylsulfonyl groups and ha!o(C r C 6 )alkylsulfonyt groups; a pyridyloxy group; or a substituted pyridyloxy 
group having one or more substituents which may be the same or different and are selected from halogen atoms, 
cyano group, nitro group, (C n -C 6 )alkyl groups, haloJC^CeJalkyl groups, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy 
groups, (C^CgJalkylthio groups, halo(C r C 6 )alkylthio groups, (C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl 
groups, (C^CgJalkylsulfonyl groups and haloCC^CgJalkylsulfonyl groups, 

further, two adjacent Ys on the aromatic ring being able to be taken together to represent a fused ring that 
may have one or more substituents which may be the same or different and are selected from halogen atoms, 
nitro group, cyano group, (C r C 6 )alkyl groups, halo(C r C 6 )alkyl groups, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy 
groups, (C r C 6 )alkylthio groups, halo(C r C 6 )alkylthio groups, (C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl 
groups, (C r C 6 )alkylsulfonyl groups, halo(C r C 6 )alkylsulfonyl groups, mono(C r C 6 )alkylamino groups, mono(halo 
(C r C 6 )alkyl)amino groups, di(C r C 6 )alkylamino groups whose (C^CgJalkyl groups may be the same or different, 
and di(halo(C 1 -C 6 )alkyl)amino groups whose halo(C r C 6 )alkyl groups may be the same or different, and n is an 
integer of 0 to 3. 

A sulfonamide derivative or a salt thereof according to claim 1 , wherein A is a (C r C 6 )alkylene group; a substituted 
(C r C 6 )alkylene group having one or more substituents which may be the same or different and are selected from 
. halogen atoms, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy groups, (C r C 6 )alkylthio groups, halo(C r C 6 )alkylthio 
groups, (C r C 6 )alkylsulfinyl groups, halo(C 1 -C 6 )alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups and halo(C r C 6 ) 
alkylsulfonyl groups; a (C 3 -C 6 )alkenylene group; a substituted (C 3 -C 6 )alkenylene group having one or more sub- 
stituents which may be the same or different and are selected from halogen atoms, (C^CgJalkoxy groups, halo 
(C r C 6 )alkoxy groups, (C r C 6 )alkylthio groups, halo(C r C 6 )alkylthio groups, (C^C^alkylsulfinyl groups, halo 
(C r C 6 )alkylsulfinyl groups, (C 1 -C 6 )alkyIsulfonyl groups and halo(C r C 6 )alkylsulfonyl groups; a (C 3 -C 6 )alkynylene 
group; or a substituted (C 3 -C 6 )alkynylene group having one or more substituents which may be the same or different 
and are selected from halogen atoms, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy groups, (C r C 6 )alkylthio groups, 
halo(C r C 6 )alkylthio groups, (C 1 -C 6 )alkylsulfinyl groups, halo(C r C 6 )alkyIsulfinyl groups, (C r C 6 )alkylsulfonyl 
groups and haloCC^CeJalkylsulfonyl groups; any saturated carbon atom in the (C^C^alkylene group, substituted 
(C r C 6 )alkylene group, (C 3 -C 6 )alkenylene group, substituted (C 3 -C 6 )alkenylene group, (C 3 -C 6 )alkynylene group 
or substituted (C 3 -C 6 )alkynylene group may be substituted by a (C 2 -C 5 )alkylene group so as to form a (C 3 -C 6 ) 
cycloalkane ring, and any two carbon atoms in the (C 2 -C 6 )alkylene group, substituted (C 2 -C 6 )alkylene group, 
(C 3 -C 6 )alkenylene group or substituted (C 3 -C 6 )alkenylene group may be taken together with an alkylene group or 
an alkenylene group so as to represent a (C 3 -C 6 )cycloalkane ring or a (C 3 -C 6 )cycloalkene ring; 

R 1 is a hydrogen atom; a (C r C 6 )alkyl group; a substituted (C r C 6 )alkyl group having one or more substituents 
which may be the same or different and are selected from halogen atoms, cyano group, nitro group, hydroxyl 
group, (CVCgJatkoxy groups, halo(C r C 6 )alkoxy groups, (C r C 6 )alkylthio groups, haIo(C r C 6 )alkylthio groups, 
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(C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups, halo(C r C 6 )alkylsulfonyl 
groups, monofC^CgJalkylamino groups, mono (ha!o(C r C 6 )alkyl)amino groups, di(C r C 6 )alkylamino groups 
whose (C r C 6 )a!kyl groups may be the same or different, dKhalofC^C^alkyOamino groups whose halo(C r C 6 ) 
alkyl groups may be the same or different, (C r C 6 )alkoxycarbonyl groups, (C r C 6 )alkylaminocarbonyl groups, 
(C r C 6 )alkylcarbonyloxy groups, phenoxy group, substituted phenoxy groups having one or more substituents 
which may be the same or different and are selected from halogen atoms, (C^CeJalkyl groups, halo^-C^alky! 
groups, (C r C 6 )alkoxy groups, halofX^-C^alkoxy groups, (C r C 6 )alky1thio groups, halo(C r C 6 )alkylthio groups, 
(C r C 6 )alkylsulfinyl groups, halofC^-CeJalkylsulfinyl groups, (C r C 6 )alkylsutfonyl groups, halo(C r C 6 )alkylsulfonyl 
groups and (C^CgJalkoxycarbonyl groups, phenylthio group, substituted phenylthio groups having one or more 
substituents which may be the same or different and are selected from halogen atoms, (C-j-C^alkyl groups, halo 
(C r C 6 )alkyl groups, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy groups, (C r C 6 )alkylthio groups, halo(C r C 6 )alkylth- 
io groups, (C r C 6 )alkylsulfinyl groups, halofC^C^alkylsulfinyl groups, (C r C 6 )a!kylsulfonyl groups, halofC^Cg) 
alkylsulfonyl groups and (C r C 6 )alkoxycarbonyl groups, phenyl group, substituted phenyl groups having one or 
more substituents which may be the same or different and are selected from halogen atoms, cyano group, nitro 
group, (C r C 6 )alkyl groups, halo(C r C 6 )alkyl groups, (C r C 6 )alkoxy groups, halo(C 1 -C 6 )alkoxy groups, mono 
(C r C 6 )alkylamino groups, dKC^CgJalkylamino groups whose (C r C 6 )alkyl groups may be the same or different, 
(C r C 6 )alkylthio groups, halo(C r C 6 )alkylthio groups, (C r C 6 )alkylsulfinyl groups, halofCVCeJalkylsulfinyl groups, 
(C r C 6 )alkylsulfonyl groups, halo(C 1 -C 6 )alkylsulfonyl groups and (C r C 6 )alkoxycarbonyl groups, pyridyl group, and 
substituted pyridyl groups having one or more substituents which may be the same or different and are selected 
from halogen atoms, cyano group, nitro group, (C r C 6 )alkyl groups, halo(C r C 6 )alkyl groups, (C r C 6 )alkoxy groups, 
halofC^C^alkoxy groups, mono(C r C 6 )alkylamino groups, difC^C^alkylamino groups whose (C r C 6 )alkyl 
groups may be the same or different, (C r C 6 )alkylthio groups, halo(C r C 6 )aIkylthio groups, (C r C 6 )alkylsulfinyl 
groups, halo (C r C 6 )alkylsulfinyl groups, (C n -C 6 )a1kylsulfonyl groups, halo(C r C 6 )alkylsulfonyl groups and (C r C 6 ) 
alkoxycarbonyl groups; a (C 3 -C 6 )alkenyl group; a halo(C 3 -C 6 )alkenyl group; a (C 3 -C 6 )alkynyl group; a hato(C 3 -C 6 ) 
alkynyl group; a (C 3 -C 6 )cycloalkyl group; a hydroxyl group; a (C r C 6 )alkoxy group; a halo(C r C 6 )alkoxy group; an 
amino group; a mono(C r C 6 )alkylamino group; a mono (halo (C^CeJalkylJamino group; a difC^CgJalkylamino 
group whose (C^CeJalkyl groups may be the same or different; a dKhalofCj-CeJalkylJamino group whose halo 
(C r C 6 )alkyl groups may be the same or different; a (C^CeJalkylcarbonylamino group; a phenylamino group; a 
substituted phenylamino group having on the ring one or more substituents which may be the same or different 
and are selected from halogen atoms, cyano group, nitro group, (Cj-C^alkyl groups, haloCC^Cg) alkyl groups, 
(C r C 6 )alkoxy groups, halofC^CgJalkoxy groups, (C n -C 6 )alkylthio groups, halo(C r C 6 )alkylthio groups, (C n -C 6 ) 
alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, (C^CgJalkylsulfonyl groups, halofC^CeJalkylsulfonyl groups, 
mono(C r C 6 )alkylamino groups, mono(halo(C r C 6 )alkyl)amino groups, di(C r C 6 )alkylamino groups whose (C r C 6 ) 
alkyl groups may be the same or different, di(halo(C r C 6 )alkyl)amino groups whose halo^-C^alky! groups may 
be the same or different, (C r C 6 )alkoxycarbonyl groups and (C r C 6 )alkylaminocarbonyl groups; a benzoylamino 
group; a substituted benzoylamino group having on the ring one or more substituents which may be the same or 
different and are selected from halogen atoms, cyano group, nitro group, (C^-Cgjalkyl groups, halo(C 1 -C 6 )alkyl 
groups, (CVCgJalkoxy groups, haIo(C r C 6 )aIkoxy groups, (C r C 6 )alkylthio groups, halo(C r C 6 )alkylthio groups, 
(C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups, halo(C r C 6 )alkylsulfonyl 
groups, mono(C r C 6 )alkylamino groups, monoChaloCCT^alkylJamino groups, di(C r C 6 )alkylamino groups 
whose (C r C 6 )alkyl groups may be the same or different, di(haIo(C r C 6 )alkyl)amino groups whose halo(C r C 6 ) 
alkyl groups may be the same or different, (C^CeJalkoxycarbonyl groups and (C r C 6 )alkylaminocarbonyl groups; 
a phenyl group; a substituted phenyl group having one or more substituents which may be the same or different 
and are selected from halogen atoms, cyano group, nitro group, (C r C 6 )alkyl groups, halo^-CgJalkyl groups, 
(C r C 6 )alkoxy groups, halo (C r C 6 )alkoxy groups, (C r C 6 )alkylthio groups, halo(C r C 6 )alkylthio groups, (C r C 6 ) 
alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups, halo(C r C 6 )alkylsulfonyl groups, 
monofC^CgJalkylamino groups, mono (halo (Ct-CgJalkyOamino groups, di(C r C 6 )alkylamino groups whose 
(C r C 6 )alkyl groups may be the same or different, dKhalofCT-C^alkylJamino groups whose halo(C r C 6 )alkyl 
groups may be the same or different, (C^CeJalkoxycarbonyl groups and (C^CsJalkylaminocarbonyl groups; a 
pyridyl group; or a substituted pyridyl group having one or more substituents which may be the same or different 
and are selected from halogen atoms, cyano group, nitro group, (C,-C 6 )alkyl groups, halotC^C^alkyl groups, 
(C r C 6 )alkoxy groups, halofCVCeJalkoxy groups, (C r C 6 )alkylthio groups, halofC^CgJalkylthio groups, (C r C 6 ) 
alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups, haMC^CgJalkylsulfonyl groups, 
monofC^CgJalkylamino groups, mono(halo (C r C 6 )alkyl)amino groups, dKCVCsJalkylamino groups whose 
(C r C 6 )alkyl groups may be the same or different; di(halo(C r C 6 )alkyl)amino groups whose halo(C r C 6 )alkyl 
groups may be the same or different, and (C^CgJalkoxycarbonyl groups; 

each of R 2 , R 3 and R 4 , which may be the same or different, is a hydrogen atom, a (Cj-Cgjalkyl group, a 
(C 3 -C 6 )alkenyl group, a (C 3 -C 6 )alkynyl group, a (C r C 4 )alkoxy(C r C 4 )aIkyl group or a (C r C 4 )alkylthio(C r C 4 )alkyl 
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group, R 2 being able to bind to A or R 1 to form a 3- to 8-membered ring which may contain one to three atoms 
that may be the same or different and are selected from oxygen atom, sulfur atom and nitrogen atom, and which 
ring may have one or more substituents that may be the same or different and are selected from halogen atoms, 
(C^CeJalkyl groups and (C r C 6 )alkoxy groups; 

5 Q is a carbon atom or a nitrogen atom; 

each of Xs, which may be the same or different, is a halogen atom, a cyano group, a nitro group, a (C r C 6 ) 
alkyl group, a halo^^CgJalkylgroup, a (C 2 -C 6 )alkenyl group, a halo(C 2 -C 6 )alkenyl group, a (C 2 -C 6 )aikynyl group, 
a halo(C 3 -C 6 )alkynyl group, a (C r C 6 )alkoxy group, a halo(C r C 6 )alkoxy group, a (C^C^alkylcarbonyloxy group, 
a halo(C r C 6 )alkylcarbonyloxy group, a (C r C 6 )alkylthio group, a halo(C r C 6 )alkylthio group, a (C r C 6 )alkylsulfinyl 

10 group, a halo(C r C 6 )alkylsulfinyl group, a (C r C 6 )alkylsulfonyl group, a halo(C r C 6 )alkylsulfonyl group, a (C r C 6 ) 

alkylsulfonyloxy group or a halo(C r C 6 )alkylsulfonyloxy group, two adjacent Xs on the aromatic ring being able to 
be taken together to represent a fused ring that may have one or more substituents which may be the same or 
different and are selected from halogen atoms, nitro group, cyano group, (C r C 6 )alkyl groups, halo(C r C 6 )alkyl 
groups, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy groups, (C r C 6 )alkylthio groups, halo(C r C 6 )alkylthio groups, 

is (C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, (C^CgJalkylsulfonyl groups and halo(C r C 6 )alkylsul- 

fonyl groups, m is an integer of 0 to 2; 

each of Ys, which may be the same or different, is a halogen atom; a cyano group; a nitro group; a hydroxyl 
group; a formyl group; a (C r C 6 )alkyl group; a hydroxy(C r C 6 )alkyl group; a (C r C 6 )alkoxy(C r C 6 )alkyl group; a 
halo(C r C 6 )alkoxy(C r C 6 )alkyl group; a halo(C r C 6 )alkyl group; a hydroxyhalo(C r C 6 )alkyl group; a (C r C 6 )alkox- 

20 yhalo(C r C 6 )alkyl group; a haloiC^CgJalkoxyhalofC!-^!!^! group; a (C r C 6 )alkoxy group; a halo(C r C 6 )alkoxy 

group; a ha!o(C r C 6 )aikoxyhalo(C r C 6 )alkoxy group; a (C r C 6 )alkylthio group; a halo(C r C 6 )alkylthio group; a 
(CVCgJalkylsulfinyl group; a halo(C r C 6 )alkylsulfinyl group; a (C r C 6 )alkylsulfonyl group; a hakHCVC^alkylsulfo- 
nyl group; a halo(C r C 6 )alkoxyhalo(C r C 6 )alkylthio group; a halo(C 1 -C 6 )alkoxyhalo(C 1 -C 6 )alkylsulfinyl group; a 
halo(C r C 6 )alkoxyha!o(C r C 6 )alkylsulfonyl group; a phenoxy group; a substituted phenoxy group having one or 

25 more substituents which may be the same or different and are selected from halogen atoms, cyano group, nitro 

group, (C r C 6 )alkyl groups, halo(C r C 6 )alkyl groups, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy groups, (C r C 6 ) 
alkylthio groups, halo(C r C 6 )alkylthio groups, (C r C 6 )alkylsulfinyl groups, halofC^C^alkylsulfinyl groups, (C r C 6 ) 
alkylsulfonyl groups and halo(C r C 6 )alkylsulfonyl groups; a phenylthio group; a substituted phenylthio group having 
one or more substituents which may be the same or different and are selected from halogen atoms, cyano group, 

30 nitro group, (C r C 6 )alkyl groups, halo(C r C 6 )alkyl groups, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy groups, 

(C r C 6 )alkylthio groups, halo(C r C 6 )alkylthio groups, (C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, 
(C r C 6 )alkylsulfonyl groups and halo(C r C 6 )alkylsulfonyl groups; a pyridyloxy group; or a substituted pyridyloxy 
group having one or more substituents which may be the same or different and are selected from halogen atoms, 
cyano group, nitro group, (C r C 6 )alkyl groups, halo(C r C 6 )alkyl groups, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy 

35 groups, (C r C 6 )alkylthio groups, halo(C r C 6 )alkylthio groups, (C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl 

groups, (C r C 6 )alkylsulfonyl groups and halo(C r C 6 )alkylsulfonyl groups, two adjacent Ys on the aromatic ring 
being able to be taken together to represent a fused ring that may have one or more substituents which may be 
the same or different and are selected from halogen atoms, nitro group, cyano group, (C^CgJalkyl groups, halo 
(C r C 6 )alkyl groups, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy groups, (C r C 6 )alkylthio groups, halo(C r C 6 )alkylth- 

40 io groups, (C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups, halo(C r C 6 ) 

alkylsulfonyl groups, mono(C r C 6 )alkylamino groups, mono (halo(C r C 6 )alkyl)amino groups, dKC^C^alkylamino 
groups whose (C r C 6 )alkyl groups may be the same or different, and di(halo(C r C 6 )alkyl)amino groups whose 
halo(C r C 6 )alkyl groups may be the same or different, and n is an integer of 0 to 3. 

45 3. A sulfonamide derivative or a salt thereof according to claim 1 , wherein A is a (C r C 6 )alkylene group or a substituted 
(C r C 6 )alkylene group having one or more substituents which may be the same or different and are selected from 
halogen atoms, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy groups, (C r C 6 )alkylthio groups, halo(C r C 6 )alkylthio 
groups, (C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups and halo(C r C 6 ) 
alkylsulfonyl groups, any carbon atom in the (C r C 6 )alkylene group or substituted (C r C 6 )alkylene group may be 

so substituted by a (C 2 -C 5 )alkylene group so as to form a (C 3 -C 6 )cycloalkane ring, and any two carbon atoms in the 

(C 2 -C 6 )alkylene group or substituted (C 2 -C 6 )alkylene group may be taken together with an alkylene group so as 
to represent a (C 3 -C 6 )cycloalkane ring; 

R 1 is a hydrogen atom; a (C r C 6 )alkyl group; a substituted (C r C 6 )alkyl group having one or more substituents 
which may be the same or different and are selected from halogen atoms, cyano group, nitro group, hydroxyl 

55 group, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy groups, (C r C 6 )alkylthio groups, halo(C r C 6 )alkylthio groups, 

(C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups, halo(C r C 6 )alkylsulfonyl 
groups, mono(C r C 6 )alkylamino groups, mono(halo (C r C 6 )alkyl)amino groups, di(C n -C 6 )alkylamino groups 
whose (C r C 6 )alkyl groups may be the same or different, di(halo(C r C 6 )alkyl)amino groups whose halo(C r C 6 ) 
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alkyl groups may be the same or different, (Cj-Cgjalkoxycarbonyl groups, (C r C 6 )alkylaminocarbonyl groups, 
(C^CeJalkylcarbonyloxy groups, phenoxy group, substituted phenoxy groups having one or more substituents 
which may be the same or different and are selected from halogen atoms, (C r C 6 )alkyl groups, halo(C r C 6 )alkyl 
groups, (C r C 6 )alkoxy groups, ha!o(C r C 6 )alkoxy groups, (C r C 6 )alkylthio groups, halo(C r C 6 )alkylthio groups, 
(C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups, halo(C 1 -C 6 )alkylsulfonyl 
groups and (C r C 6 )alkoxycarbonyl groups, phenylthio group, substituted phenylthio groups having one or more 
substituents which may be the same or different and are selected from halogen atoms, (C^CeJalkyl groups, halo 
(C^CeJalkyl groups, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy groups, (C^CgJalkylthio groups, halo(C r C 6 )alkylth- 
io groups, (C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups, halo(C r C 6 ) 
alkylsulfonyl groups and (C^CeJalkoxycarbonyl groups, phenyl group, substituted phenyl groups having one or 
more substituents which may be the same or different and are selected from halogen atoms, cyano group, nitro 
group, (C r C 6 )alkyl groups, halo(C r C 6 )alkyl groups, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy groups, mono 
(C^CgJalkylamino groups, difC^CgJalkylamino groups whose (C^C^alkyl groups may be the same or different, 
(C^CeJalkylthio groups, haloCC^gJalkylthio groups, (C r C 6 )alkylsulfinyl groups, halofCVC^alkylsulfinyl groups, 
(C^C^alkylsulfonyl groups, halofC^CeJalkylsulfonyl groups and (C r C 6 )alkoxycarbonyl groups, pyridyl group, and 
substituted pyridyl groups having one or more substituents which may be the same or different and are selected 
from halogen atoms, cyano group, nitro group, (C r C 6 )alkyl groups, halofC^C^alkyl groups, (C r C 6 )alkoxy groups, 
halo(C r C 6 )alkoxy groups, monofCj-CgJalkylamino groups, di^^CgJalkylamino groups whose (C^CgJalkyl 
groups may be the same or different, (C r C 6 )alkylthio groups, halo(C r C 6 )alkylthio groups, (C r C 6 )alkylsulfinyl 
groups, halo(C r C 6 )alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups, halo(C r C 6 )alkylsulfonyl groups and (C r C 6 ) 
alkoxycarbonyl groups; a (C 3 -C 6 )alkenyl group; a halo(C 3 -C 6 )alkenyl group; a (C 3 -C 6 )alkynyl group; a halo(C 3 -C 6 ) 
alkynyl group; a (C 3 -C 6 )cycloalkyl group; a hydroxyl group; a (C^C^alkoxy group; a halotC^CeJalkoxy group; an 
amino group; a monofC^CeJalkylamino group; a mono(halo (C^-C^alkyl) amino group; a di(C r C 6 )alkylamino 
group whose (C r C 6 )alkyl groups may be the same or different; a di(halo(C r C 6 )alkyl)amino group whose halo 
(C^C^alkyl groups may be the same or different; a (C^CeJalkylcarbonylamino group; a phenylamino group; a 
substituted phenylamino group having on the ring one or more substituents which may be the same or different 
and are selected from halogen atoms, cyano group, nitro group, (C r C 6 )alkyl groups, halo^-C^alky! groups, 
(C^CeJalkoxy groups, halofC^-CeJalkoxy groups, (C^C^alkylthio groups, halo(C r C 6 )alkylthio groups, (C^Cg) 
alkylsulfinyl groups, halo(C 1 -C 6 )alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups, halo(C r C 6 )alkylsulfonyl groups, 
mono(C r C 6 )aIkylamino groups, mono (halofC^CgJalkyOamino groups, di(C 1 -C 6 )alkylamino groups whose 
(C^C^alkyl groups may be the same or different, di(halo(C r C 6 )alkyl)amino groups whose halo(C r C 6 )alkyl 
groups may be the same or different, (C r C 6 )alkoxycarbonyl groups and (C r C 6 )alkylaminocarbonyl groups; a 
benzoylamino group; a substituted benzoylamino group having on the ring one or more substituents which may 
be the same or different and are selected from halogen atoms, cyano group, nitro group, (C r C 6 )alkyl groups, halo 
(C r C 6 )-alkyl groups, (C 1 -C 6 )alkoxy groups, halo(C r C 6 )alkoxy groups, (C r C 6 )alkylthio groups, halo (C r C 6 ) 
alkylthio groups, (C^C^alkylsulfinyl groups, halo(C 1 -C 6 )alkylsulfinyl groups, (C^CgJalkylsulfonyl groups, halo 
(CrC 6 )alkylsulfonyl groups, mono(C 1 -C 6 )alkylamino groups, mono (halo (C r C 6 )alkyl) amino groups, di(C r C 6 ) 
alkylamino groups whose (C^CeJalkyl groups may be the same or different, di(halo(C r C 6 )a!kyl)amino groups 
whose halo(C r C 6 )alkyl groups may be the same or different, (CVC^alkoxycarbonyl groups and (C r C 6 )alkylami- 
nocarbonyl groups; a phenyl group; a substituted phenyl group having one or more substituents which may be the 
same or different and are selected from halogen atoms, cyano group, nitro group, (C^C^alkyl groups, halofC-j-C^) 
alkyl groups, (C r C 6 )alkoxy groups, halo^^CeJalkoxy groups, (C r C 6 )alkylthio groups, halo(C r C 6 )alkylthio 
groups, (C^CgJalkylsulfinyl groups, hakXC^C^alkylsulfinyl groups, (C^C^alkylsulfonyl groups, halo(C r C 6 )alkyl- 
sulfonyl groups, monofC^CsJalkytamino groups, mono (halo (C^Cgjalkyl) amino groups, di(C r C 6 )alkylamino 
groups whose (C r C 6 )alkyl groups may be the same or different, di(halo(C 1 -C 6 )alkyl)amino groups whose halo 
(CrC 6 )alkyl groups may be the same or different, (C r C 6 )alkoxycarbonyl groups and (C r C 6 )aIkylaminocarbonyl 
groups; a pyridyl group; or a substituted pyridyl group having one or more substituents which may be the same or 
different and are selected from halogen atoms, cyano group, nitro group, (C^C^alkyl groups, halo(C r C 6 )alkyl 
groups, (C^CeJalkoxy groups, halo(C r C 6 )alkoxy groups, (C^CgJalkylthio groups, halofC^-C^alkylthio groups, 
(C r C 6 )alkylsulfinyl groups, haloCC^CgJalkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups, halo(C r C 6 )alkylsulfonyl 
groups, mono(C r C 6 )alkylamino groups, mono (halo(C r C 6 )alkyl)amino groups, di(C r C 6 )alkylamino groups 
whose (C r C 6 )aikyl groups may be the same or different, di(halo(C 1 -C 6 )alkyl)amino groups whose halo^-Ce) 
alkyl groups may be the same or different, and (C r C 6 )alkoxycarbonyl groups; 

each of R 2 , R 3 and R 4 , which may be the same or different, is a hydrogen atom, a (Cj-Cgjalkyl group, a 
(C 3 -C 6 )alkenyl group, a (C 3 -C 6 )alkynyl group, a (C r C 4 )alkoxy(C r C 4 )alkyl group or a (C 1 -C 4 )alkylthio(C r C 4 )a!kyl 
group, R 2 being able to bind to A or R 1 to form a 3- to 8-membered ring which may contain one to three atoms 
that may be the same or different and are selected from oxygen atom, sulfur atom and nitrogen atom, and which 
ring may have one or more substituents that may be the same or different and are selected from halogen atoms, 
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(C r C 6 )alkyl groups and (C r C 6 )alkoxy groups; 
Q is a carbon atom or a nitrogen atom; 

each of Xs, which may be the same or different, is a halogen atom, a nitro group, a (C r C 6 )alkyl group, a 
halo(C r C 6 )alkyl group, a (C 2 -C 6 )alkenyl group, a halo(C 2 -C 6 )alkenyl group, a (C 2 -C 6 )alkynyl group, a halo(C 3 -C 6 ) 
alkynyl group, a (C r C 6 )alkoxy group, a halo(C r C 6 )alkoxy group, a (C r C 6 )alkylcarbonyloxy group, a halo(C r C 6 ) 
alkylcarbonyloxy group, a (C r C 6 )alkylthio group, a ha!o(C r C 6 )alkylthio group, a (C r C 6 )alkylsulfinyl group, a halo 
(C r C 6 )alkylsulfinyl group, a (C r C 6 )alkylsulfonyl group, a halo(C r C 6 )alkylsulfonyl group, a (C r C 6 )alkylsulfony- 
loxy group or a halo(C r C 6 )alky!sulfonyloxy group, two adjacent Xs on the aromatic ring being able to be taken 
together to represent a fused ring that may have one or more substituents which may be the same or different and 
are selected from halogen atoms, nitro group, cyano group, (C r C 6 )alkyl groups, halo^-C^alky! groups, (C r C 6 ) 
alkoxy groups, halo(C r C 6 )alkoxy groups, (C r C 6 )alkylthio groups, halo(C r C 6 )alkylthio groups, (C r C 6 )alkylsulfi- 
nyl groups, halo(C r C 6 )alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups and halo(C r C 6 )alkylsulfonyl groups, m is 
an integer of 0 to 2; 

each of Ys, which may be the same or different, is a halogen atom; a (C r C 6 )alkyl group; a haloCCj-C^alkoxy 
(C^CeJalkyl group; a halo(C r C 6 )alkyl group; a hydroxyhalo(C r C 6 )alkyl group; a (C 1 -C 6 )alkoxyhalo(C 1 -C 6 )alkyl 
group; a halo(C r C 6 )alkoxyhalo(C r C 6 )alkyl group; a (C r C 6 )alkoxy group; a halo(C r C 6 )alkoxy group; a halo 
(C r C 6 )alkoxyhalo(C r C 6 )alkoxy group; a (C r C 6 )alkylthio group; a halo(C r C 6 )alkylthio group; a (C r C 6 )alkylsulfi- 
nyl group; a halofC^ -C 6 )alkylsulf inyl group; a (C 1 -C 6 )alkylsulfonyl group; a halo(C r C 6 )alkylsulfonyl group; a halo 
(C r C 6 )alkoxyhalo(C r C 6 )alkylthio group; a halo(C r C 6 )alkoxyhalo(C r C 6 )alkylsulfinyl group; a halo(C r C 6 )alkox- 
yha!o(C 1 -C 6 )alkylsulfonyl group; a phenoxy group; a substituted phenoxy group having one or more substituents 
which may be the same or different and are selected from halogen atoms, cyano group, nitro group, (C r C 6 )aIkyl 
groups, halo(C r C 6 )alkyl groups, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy groups, (C r C 6 )alkylthio groups, halo 
(C r C 6 )alkylthio groups, (C r C 6 )alkylsulfinyl groups, halo(C r C 6 )alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups 
and haIo(C r C 6 )alkylsulfonyl groups; a phenylthio group; a substituted phenylthio group having one or more sub- 
stituents which may be the same or different and are selected from halogen atoms, cyano group, nitro group, 
(CVCeJalkyl groups, halo(C r C 6 )alkyl groups, (C r C 6 )alkoxy groups, halo(C r C 6 )alkoxy groups, (C r C 6 )alkyrthio 
groups, halo(C 1 -C 6 )alkylthio groups, (C 1 -C 6 )alkylsulf inyl groups, halo(C^C 6 )alkylsulfinyl groups, (C r C 6 )alkylsul- 
fonyl groups and halo(C r C 6 )alkylsulfonyl groups; a pyridyloxy group; or a substituted pyridyloxy group having one 
or more substituents which may be the same or different and are selected from halogen atoms, cyano group, nitro 
group, (C r C 6 )alkyl groups, ha!o(C r C 6 )alky! groups, (C r C 6 )alkoxy groups, halo (C r C 6 )alkoxy groups, (C r C 6 ) 
alkylthio groups, halo(C 1 -C 6 )alkyithio groups, (C r C 6 )alkylsulfinyl groups, halo (C r C 6 )alkylsulf inyl groups, (C r C 6 ) 
alkylsulfonyl groups and halo(C n -C 6 )alkylsulfonyl groups, two adjacent Ys on the aromatic ring being able to be 
taken together to represent a fused ring that may have one or more substituents which may be the same or different 
and are selected from halogen atoms, (C r C 6 )alkyl groups, halo(C r C 6 )alkyl groups, (C r C 6 )alkoxy groups, halo 
(C r C 6 )alkoxy groups, (C r C 6 )alkylthio groups, halo(C r C 6 )alkylthio groups, (C r C 6 )alkylsulfinyl groups, halo 
(C r C 6 )alkylsulfinyl groups, (C r C 6 )alkylsulfonyl groups and halo(C r C 6 )alkylsulfonyl groups, and n is an integer 
of 0 to 3. 

An agricultural and horticultural insecticide characterized by containing a sulfonamide derivative of general for- 
mula (I) or a salt thereof according to claims 1 to 3 as an active ingredient. 

A method for applying an agricultural and horticultural insecticide, characterized by treating a crop plant to be 
protected, soil or a paddy field with an effective amount of an agricultural and horticultural insecticide according 
to claim 4 in order to protect useful plants against insect pests. 
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(57) Abstract: Sulfonamide derivatives represented by the general 
formula (1) or salts thereof; insecticides for agricultural and horti- 
cultural use containing the same as the active ingredient; and us- 
age thereof: (1) [wherein A is optionally substituted C^Ce alkylene, 
C3.Q alkenylene, or the like; R l is H, optionally substituted Q-Q 
alkyl, C3-Q alkenyl, C 3 -C 6 cycloalkyl, or the like; R 2 , R 3 , and R 4 are 
each H, Q-Q alkyl, C3-Q alkenyl, or the like, or R 2 and A or R 2 
and R 1 may form a three- to eight-membered ring which may be in- 
terrupted by one to three atoms selected from among O, S, and N; Q 
is C or N; X and Y are each halogeno, CN, NO2, Q-C 6 alkyl, C 2 -C 6 
alkenyl, or the like; m is 0 to 2; n is 0 to 3; and two adjacent Xs or Ys on the aromatic ring may be united to form a fused ring]. The 
compounds exhibit excellent insecticidal activity against pest insects resistant to existing pesticides even when applied in dosages 
lower than those of similar pesticides. 
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J (/npC 1 -C 6 7VI"¥/1') 7 



fc&V^ (^DC r C 6 T/V^) 7571, C 1 -C 6 T^=^-i/*7l/7j?=/l'Sx c r c 6 
TA'*A'T% J JJJVtf-sVM, (C r C 6 ) TA'*'A'1JA*#— Astti/^ 7 J 
5 m-XJW«foT 1 b^<, ^nWW^s (C r C 6 ) T/V^S, 

(q-Cg) T^^;vS N (c r c 6 ) 7^=^^^ (c r c 6 ) 7/v^i/gs 
(Cj-Ce) 7/v3vv^;t^ (C r C 6 ) TAt^-AsT-Hr^ (c r c 6 ) 

yvg, (CrC 6 ) 7;^;^;V7^^ A-S, (Cx-Cg) TA'^-A'XA' 
/>d (Cj-Cg) 7W3vv;*/v*— /vXXte (C r C 6 ) T^^^v-^/i^^ 



R— Xtt**o-rt>A'<* ^o^yg^ (CrCg) T/v^/V'Sx (c r c 6 ) 

(C r C 6 ) 7/U=3 dr->£, /nd (C r C 6 ) TVV^v^ (C r C 6 ) 7 
yi^yv^g, (C r C 6 ) T^^ir^ (Cj-Cg) 7^^;U7^=;V 
ao (C!-C 6 ) T)V^)V^)Vy 4 =.)\>%^ (C r C 6 ) 7^^^^^^— /H, 
(C r C 6 ) T^frX^fr—^&Xlt (Cx-Ce) 7/V='= 3 rv / ^7;VjK— /vS^i^b 



7yV=¥^> C r C 6 7^=i ^r'>S, AdC r C 6 7;V=i:3riyg, ^- / C r C 6 7;V^r/V7 
g s /NPC r C 6 7;V^r^fti, C 1 -C 6 7/l^ :3 r/W> ! .yV7^-yVS, /M3C r C 6 7/V=¥ 

*XttC r C 6 7^r3^i/*/v^^Sd^51^$n5 1 J^±<^S^S^^-t5S 

7 7S, -fng, C r C 6 7A3rAg. /M3C r C 6 7 A=5rAg, C r C 6 77V^^r^^ 
^nC 1 -C 6 7yV='^r^S, ^-/Cj-C^ A =3rA7 5 /2k II— Xte^&o-Cfc&V^ 
^CfC^M^^/l, C r C 6 7;V=3r^^-S, AnC 1 -C 6 7/W=3r^^S, 
Cj-C^A^/v;*. A7 ^ =A£, apC^C^A^A^AT^-A^ C r C 6 7;W^ 
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T^/V) 75/1, C r C 6 T/V3 dj- -7V^X«C r C 6 T/V^^r 5: / # 



GrCeT/V^^^ Ci-CeT/V^/V^^S^ ^nCj-CeT/V^^g, C r C 6 T 



WO 2004/018415 PCT/JP2003/010774 

5 

5 &<> /m^^J^ ->7;S, ~fng, C r C 6 T/V^v£, ^aC r C 6 T7V^r 
yvS. C 1 -C 6 TyV='=¥v'S, />oC r C 6 T;V3^fv'£ N c 1 -C 6 Tyv= 3 r;vf-^S> 

C r C 6 T/V=¥7VT 5 7 ^7 (^nCj-CeT^/V) 7 3:/g^ I*]— Xtt^&o 
10 T&&l^v ? C 1 -C 6 TyV d r;l'7'5/g, 1^— XH*ftoTfc&V^ (/M3C r C 6 T7V 

IU-^L<«m^oTl ) ^<, /M3^yH^ N V7yS, -hnS, Ci-CeT^ 
✓M3C r C 6 7/l"*A'£» C 1 -C 6 T/V='^v'S^ ^uC l -C 6 T^^y&. 

i 

R 2 , R 3 &tfR 4 tel3-XttllfroT<bJ§:<. *mW-^ C r C 6 T^^V*. C 3 - 
C 6 Tyv^^/vS> Ca-C^i^^A^ C 1 < l 7;i'3^M: r C 4 7;V^/VgXteC 1 - 
C 4 T;V^V9 : -^-C 1 -C 4 T^/VS^i-o X, R 2 fiAXf*R 1 i:^b"C, 1~3 

(C r C 6 ) TA^/VK. (C r C 6 ) 7/V=*=Jfv'£^bjt&£ft 
Sl^i^fi&g&^-fS-^-C^So R 2 {*R 1 <b-^^o-C=C 
(T 3 ) T 4 (^4>, T 3 S.Tj?T 4 liPl-Xf^cfcoT^^<, TkPStilfWN C r C 6 7/V 
^M^Ci-CeT/V^r^S, C r C 6 T/V3^^, ^NnC r C 6 T^^^r^Ss T 
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6 

Cj-CgTyv^/vS, /Npq-CeTVi^/vS, C 2 -C 6 7/i"5> r =>'i'^ ^ p C 2 -C 6 7yi^ 

7}?-^dfi/2, C r C 6 T/W^^^-^ ^PCi-CeTyV^/^^Ss Cj-CgT/i'^ 

PC 1 -C 6 7^3r/V*/V3iN-/^ :3 rv'K> ^yCj-^/l^/Kr^ y ^ ^y (^n 
C r C 6 T;V^^) 757S, IrI-XJ*^^ o T & & V > v'Cj-C^ A-3W7 5;S, 

~/v7 §: y S^tt^^pCj-CgT^^/i^^/v*— /vr 5 y M^ir 0 

mm£m\-£m-xng%^xh&<, ^p^m^ - hp*. ^7;i, c r 

CgT^^/vS, ^pCrC^yv^g, Cj-CeT^^^^S, ^PCpC^/va^ 
C r C 6 T^^^^ ^NPC r C 6 T7V=¥/v^^-S, CrCeT/v^^^.yi'^w — 
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/v) PI-X^«4oTt>ftv^^ 1 -C 6 T/^#/^T$/*XttlBI-*b 

t Kn^^/Nnd-CeT;^/^ C 1 -C 6 TA'3^V/>nC 1 -C 6 T^^i'^ ^ 
10 C 1 -C 6 7/l'3^i//NnC 1 -C 6 7/l' :3 r;^ d-CeTVVa * ^^DCj-CeT/V^^r 

C r C 6 T >/n d Cx-CeT^*^*^ ^ » d-CgT^ df- s^n a C r C 6 T/v 
15 W;i/7^f^/H, /^DC 1 -C 6 T7^^ d r^l :I C 1 -C 6 T/^^^^^-^S^ 7 

C r C 6 T^=¥/V^^ /NO^-CgT^^^^-S, C^gT/V^/V^/V^ 
uCf-CsT JV^*i/&, Cj-CeT/V^/Vf-^S, />dC 1 -C 6 7VV :3 M-'^S* C r C 6 
C r C 6 T/V3=¥v'*s ^nCj-CgT/Ua^^JS, C 1 -C 6 TA"¥^*3E. 
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5 CgTVl^/l^ ^aC r C 6 T7V^/V£, CpCer/V^v^ ^PCrCeTVl^rJrV 
C X -C 6 T/V=¥^^-S> ^PC 1 -C 6 T^ d r/l'f-^, C 1 -C 6 T/V^-^/l'7-f =• 

/VJ fcW:, WTtfif^fvK n-^PtVK i-^tVK n-^/K 

i-^/V, s-^/K t-y^/K n-^^/K n-^^r^V^OiiC^ 

b te> l^-X ttS* o X 1> &v n l U Jkd/n p ^ vi^f- £ «3 £ ftfc EiB*. 
i/^ayptfyK ^^p^^/K p^V^K a^^-^v^CD^ 

6 m<DT;v* v>m*7F u rc 2 -c 6 T/v^- b \t\tmx\*£&$kW;<D0. 
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4y?yms ^!/>S, wy>», ^nvyi, ^y^vy| v ^vk 
3i ^v/t^f-y-;^, ^y/f/y-^i, ^^x^^^y^v^x 

15 Pjo-^5t (i) t*i^^^*>7 5 KfSiftii, *©*3g5*#K:ioXH: 

20 L< fiq-CgT/W^ V^£-Cifc5. R 1 ^ LT^S; t < ttTkSflS^ C r C 6 T 

;V*;V^ ft^Cj-CeT^^^S. C 3 -C 6 T/l"7--;V£ N C 3 -C 6 T/V=*r— 

C 6 T/i'^/V^/V*=.yl>C 1 -C 6 T/V*/vS"Cfe5o R 2 > R 3 S.T>*R 4 i: L< 
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T^/vST?fc5. n LT#*L<«l~3©3K&-Cfc!K U<tt 2 

10 V\ 
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(I) 

(5*^ A, R^R\ X, Y, n, mXtfQtttffflBfclRlC, ) 

J . Med. Ch em. , _1_0, 9 8 2 (1 9 6 7) % 1 - 



2 4 0 8 5 7 4#H 2001-131 141 #4*WK:08^©#fefc:ti^ 

s: (in) -c$tisfi&T$.vmb&. ^mx\-mmm<D^r^ l < ri##&T* 

*^»«©#&Tfc^ -jga: (V-l) fS^^7^ 

jVT % vmmtU &7**>T% mm (V-l) «rJW*LX»41MI*i*Lr, 
R 4 ^7k^^^^i-7^^T$ KMA (v-l) ©»£\ ^S©#ftTX«^# 

io ^^J^OTStt«©«T^-^-a•TO^^fv^ % (vi-d -c* 
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sjis^y-fs mmfctu ^y^? mm& (vi-d ^muxi*** 

ISA (IV) x-&£tiZ>xj*'7T*'(Ji'T$>mbBJ&£"&Z>zk\z& *K — jR* 
5 w<0g&g£jjH-y*/vrs KM (v-i) — ^ (IV) T^£*l 

&©#£Tfcfc#£*5-fcfc.l:?K -JR* (I) t*^^*V7 5m 

— jrss (ii) -c*$ti5y^^ii7K^i-jR^: (iv) -e&ztiz* 

&|£<D#£Tfc:£J& £ *5 £ K £ !K — JRS (V-2) "T?*$n57W$ 

KMfcU &y**T%VWim (v-2) ^mssuxwgi^rf UT, R 3 ^ 

*If^t7^;V7^K®S (V-2) ©i§^\ mSoteTXtt^feT, 

m&MRTf*ft&mm<DfttET\zm$BLj&*fti<\ (vi-2) 

15 -r y-r ^ K»»#t u «>f y^f 5 k»h*# (vi- 2) ^$itx»«ft 
(in) -catena 7 $ k: J; tu (D -c&sns 

-r^^7VT5 KM (v-2) — JRS; (in) ~e&£in&T $>Uk%& 

t), -jRS; (I) tS$ti5^*^7 5 KBfW£$!£}£1~5 - * S "C# So 

1. (ID -> -JRS: (v-D Xte-jRsS; (v-2) 

ttBt WoSiil^W5:i^t§, *©ttJB*tt* -jRi£ (11) t? 
25 atens y^^»^^ur^fi75MWJ^/v©^Hd>b^M^UT 

ttffi-f av\ J£g£ i/rw\ fl»j^.ti h y 31 ^yvr 5 try 
*©&«&m&0J^s *©te/B*wu -jr^; (n) -catena 
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^©S8S, vo^/W^*^ h\ 1, 3--^fw-2-^£V!)vV>^ 
©^S&^Sr #J^1-s r t % ©5fCigtt»jKWc¥l!ll-ex»4 2 «£*± 

^^iiPJie:M-r5 - t>T* So 

— JKsfc (II) T-*$ttS7^yV^il7K^fiJ. Org. Chem. ., 5 2 , 
129 (198 7) % J. Am. Chem. Soc. , 5 1 , 1 8 6 5 (1 9 2 
9) , &t>*J . Am. Chem. S o c. , 6 3 , 1542 (1941) *£Ul|B 

2. -J&it (V-l) Xfc-jK* (V-2) -> -J&5£ (I) 

So 
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aa-N-^^/Hf y i?=?A3— 5?K) > DCC (1, 3 — * t» V/l' 
#;V#S^SK) s CD I (*>UJj?=./P^ 5 , DEPC iX/T'J V 

iSH&^M *$*W7FtZ>^tW%, *<D&R&\*—18&, (v-D X« (v 
^ (v-l) Xtt-flGS; (V-2) ■e*$Jx§7^;U7 5 KKWfctfLT**/!^ 

15 THIS*, *9^^n^h^97^-*T*mi-«-i:l!:J:9B«J**«3frt-5 

3. -JR5£ (V-l) -> -J« (VI- 1) Xtt 

(V-2) -» HRsfc (VI- 2) 

Wfctf J - Med. Chem. , 10, 9 8 2 (1 9 6 7) (CfE*c 

4. (VI- 1) Xtt-Jft* (VI- 2) - (I) 
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(A) . 




(a) . (vii- i) -jfes: (iv) 

HR5t (VII- 1) ^StLSTS J. Am. Chem. Soc. , 

_5_8 , 1348 (1936), J. Am. Chem. Soc. , 6 0 , 1 48 6 

10 (1 9 3 8) *lc|Eii©;frifefcf£v\ /Mg££j££ : fr5w£fc:«fc tf^T 
/v*^T S ^ff^ft (VIII- l ) t U g^^T/v^/WT 5 ^Sl^Sr^Ilt LX 
WtlMNrFLT, ^n^££KJ$$*5£ifcJ:>K (IX) T^tiS 

Synthes i s, 1 9 7 0 . 545, J. Org. Chem. , 21, 66 
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7 (1956) m\^tm.(o^m^\ -jk (x) x°ik£ft,%T?.i/mbRm 

^-fr^r biz*. D— jRsfc (IV- 1) t^SftS^ufc^TS KRifti L, ^ 
/W7)>VT$ bTS*{*:S:ffftk:^V^«SISjftSrfT5-fct < t0x -JRS: (IV) t? 

5 (B) . -jM (VII- 2) -» -fl££ (IV) 

(VII- 2) •V&ZiiZ&xjisyj KSI^frSrS ynth. 
C ommu n. , 2 7 , 1321 (1 9 9 7) , Synthesis, 1 9 8 8 , 
2 5 2*fcW|ft©2fifefcfcl\ ^/V^y^ai^TVl'Bi&ft (VIII- 2) £U 

10 J . Am. C h e m. S o c . , 4 5 , 1068 (1923) &fc.$dM<Dj3$s\Z. 

ftv\ ^*#>mtW&ZitZZbK.£*). -JR* (IX) tg^S^v*^ 
^7>f KRS»fftU (A) t IBWtK: UT-jR* (IV) t^$ti5^V77 

(c) . — (vii- 3) - (iv) 

15 — JR5* (VII-3) -C^$*LST5^BISfrS:J. Org. Chem. , 2 0 , 
1 1 5 9 (1 9 5 5) «&fc:ffitt©:*Fi&K:?£V\ ^yn-^-yH^^ (VIII-3) b 
U ^V7!);^P7^ KtKJfc£*5 9, — flxit (IX) T^c£*i5;* 

/u* = ^7>T kr^ ^ t, (A) b mmz. L.T— jR5t (IV) 

20 (D) . -fl£5£ (VII- 4) ->-/R5£ (IV) 

-JH5* (VII- 4) "Cae^tlS^^iVlftR^t-jRl* (X) -?*£tv£T 
5:>-^^b J . Am. Chem. S o c. , 5 7 , 2172 (193 5), 
Chem. Lett, 1976, 149 ^KlE*c<D#&l;Lt£l\ -%8& (VIII 

-4) T?«*tL5^V7 3i^T$ KR3f#£U R^7i>7$ KR9H*:«\ 

25 J. Org. Chem. , 3_1_, 2357 (1966) fc1Btt©#ifcfc:8£V\ 

-jfc* (IV- l) ■cS$ti57My7 5 KRSMfriU £*T (A) 

tin it), -jte* (iv) v&£nz*A'yT*4*7$>&*mtkt 

(e) . (VII- 5) -> (IV) 
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— jKsfc (iv) vmzinzx^yT^^TS.xDoh, R^tfR 2 ***^ 
t-fc57/v77^^75yii- (vii- 5) -?&£fiz>xA>7=>tit&Ss 

Ko^^VT^y-O-^^*^ (XI) ^Synthesis, I 
9 8 5 , 1 0 3 2 }d|5it©^fe«V\ — jR5fc (IV- 1 ) T*S< 

5 T$mW*iU (A) £ IH#K:Jtt#flW-$ - £ J: 9 , 

T*§5o -jR5£ (VII- 5) -e**tlS^7ccy»acBI*#:i:-jR^: 

(XII) T**HSN->'M3fl|ftT$>'S^b % J. Org. Chem. , 4 6 , 
5077 (1981) KmM<D^m^\ — jR^ (IV- 1 ) 

^TS KRfcflefcU (A) kmmz.JSM%m-tZZk\z£\)s -f&& (IV) 

&ic*3v>x\ r n j ti/;w/Hr, r s j ii-fe^^^y— & N r t j itf—i/^ 
r i j H>ryfc % r c j tt^usr, rMej tt^/vssr, rEtj 

15 te^fvvS^ TPrJ te;/nfcVv££\ TBuJ te^A-K^ TPenJ fit 

^yfA'Si&x rHexj tt^y^, rphj rpyj 
tttry^/p«^ rc*j tt^^^isr^i-o r j x j % r j 2 j % r j 3 j & 



Me 



Me 



Me 



• — N 




s=o 




20 



-JR* (I 



1) 



R 



3 



O A-S0 2 -N 
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NT r\ 
IN O 






V 




1-1 


CHMeCH 2 S0 2 NH 2 


3-1 


2-Me-4-CF(CF 3 ) 2 


217-219 


1-2 


CHMeCH 2 S0 2 NHMe 


3-1 


2-Me-4-CF(CF 3 ) 2 


186-188 


1-3 


CHMeCH 2 S0 2 NMe 2 


3-1 


2-Me-4-CF(CF 3 ) 2 


122-125 


1-4 


CHMeCH 2 S0 2 NHEt 


3-1 


2-Me-4-CF (CF 3 ) 2 


170-172 


1-5 


CHMeCH 2 S0 2 N (Me) Et 


3-1 


2-Me-4-CF(CF 3 ) 2 




1-6 


CHMeCH 2 S0 2 NEt 2 


3-1 


2-Me-4-CF(CF 3 ) 2 


116 


1-7 


CHMeCH 2 S0 2 NH-n-Pr 


3-1 


2-Me-4-CF (CF 3 ) 2 


147-150 


1-8 


CHMeCH 2 S0 2 NH-i-Pr 


3-1 


2-Me-4-CF(CF 3 ) 2 


204-206 


1-9 


CHMeCH 2 S0 2 NH-c-Pr 


3-1 


2-Me-4-CF(CF 3 ) 2 




1-10 


CHMeCH 2 S0 2 N (n-Pr) 2 


3-1 


2-Me-4-CF(CF 3 ) 2 




1-11 


CHMeCH 2 S0 2 N (i-Pr) 2 


3-1 


2-Me-4-CF (CF 3 ) 2 




1-12 


CHMeCH 2 S0 2 NH-n-Bu 


3-1 


2-Me-4-CF(CF 3 ) 2 


178-181 


1-13 


CHMeCH 2 S0 2 NH-s-Bu 


3-1 


2-Me-4-CF(CF 3 ) 2 




1-14 


CHMeCH 2 S0 2 NH-t-Bu' 


3-1 


2-Me-4-CF (CF 3 ) 2 


195-197 


1-15 


CHMeCH 2 S0 2 NH-i-Bu 


3-1 


2-Me-4-CF (CF 3 ) 2 




1-16 


CHMeCH 2 S0 2 NH-c-Bu 


3-1 


2-Me-4-CF(CF 3 ) 2 




1-17 


CHMeCH 2 S0 2 NH-c-Pen 


3-1 


2-Me-4-CF(CF 3 ) 2 




1-18 


CHMeCH 2 S0 2 NH-c-Hex 


3-1 


2-Me-4-CF(CF 3 ) 2 




1-19 


CHMeCH 2 S0 2 NHCH 2 -c-Pr 


3-1 


2-Me-4-CF (CF 3 ) 2 




1-20 


CHMeCH 2 S0 2 NHCH 2 CH=CH 2 


3-1 


2-Me-4-CF(CF 3 ) 2 


109-113 


1-21 


CHMeCH 2 S0 2 NHCH 2 C=CH 


3-1 


2-Me-4-CF (CF 3 ) 2 


111-113 


1-22 


CHMeCH 2 S0 2 NHCH 2 Ph 


3-1 


2-Me-4-CF (CF 3 ) 2 


200-202 


1-23 


CHMeCH 2 S0 2 NHCH 2 - (2-F-Ph) 


3-1 


2-Me-4-CF (CF 3 ) 2 


195-198 


1-24 


CHMeCH 2 S0 2 NHCH 2 - (2-Cl-Ph) 


3-1 


2-Me-4-CF (CF 3 ) 2 


193-196 


1-25 


CHMeCH 2 S0 2 NHCH 2 - (2-Br-Ph) 


3-1 


2-Me-4-CF (CF 3 ) 2 


189-192 


1-26 


CHMeCH 2 S0 2 NHCH 2 - (2-Me-Ph) 


3-1 


2-Me-4-CF (CF 3 ) 2 




1-27 


CHMeCH 2 S0 2 NHCH 2 - (2-OMe-Ph) 


3-1 


2-Me-4-CF(CF 3 ) 2 


180-183 


1-28 


CHMeCH 2 S0 2 NHCH 2 - (2-N0 2 -Ph) 


3-1 


2-Me-4-CF(CP 3 ) 2 


173-177 
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No 


-a-so,nr'r 2 


m 


Y n 


IftjSflc 


1- 


-29 


CHMeCH 2 S0 2 NHCH 2 - (3-0Me-Ph) 


3-1 


2-Me-4-CF(CF 3 ) 2 


i nc i no 

iyt>-iyo 


1- 


-30 


CHMeCH 2 S0 2 NHCH 2 - (3-N0 2 -Ph) 


3-1 


2-Me-4-CF(CF 3 ) 2 


ICC 1 C f\ 

155-160 


1- 


: 31 


CHMeCH 2 S0 2 NHCH 2 - (3-CN-Ph) 


3-1 


2-Me-4-CF(CF 3 ) 2 


147-150 


1- 


-32 


CBfeCHaSO^Ha^- (2, 6- (OMe) 2 -Ph) 


3-1 


2-Me-4-CF(CF 3 ) 2 


210-213 


1- 


-33 


CHMeCH 2 S0 2 NHCH 2 - (4-Cl-Ph) 


3-1 


2-Me-4-CF(CF 3 ) 2 




1- 


-34 


CHMeCH 2 S0 2 NHCH 2 - (4-Me-Ph) 


#x "v 

3-1 


2-Me-4-CF(CF 3 ) 2 




1- 


-35 


CHMeCH 2 S0 2 NHCH 2 - (4-MeO-Ph) 


3-1 


2-Me-4-CF(CF 3 ) 2 


176-179 


1- 


-36 


CHMeCH 2 S0 2 NHCH 2 - (4-N0 2 -Ph) 


3-1 


2-Me-4-CF(CF 3 ) 2 


185-187 


1- 


-37 


CHMeCH 2 S0 2 NHCH 2 - (4-CN-Ph) 


3-1 


2-Me-4-CF(CF 3 ) 2 


169-171 


1- 


-38 


CHMeCH 2 S0 2 NHCH 2 - (4-SCF 3 -Ph) 


3-1 


2-Me-4-CF(CF 3 ) 2 


201-204 


1- 


-39 


CHMeCH 2 S0 2 NHCH 2 -2-Py 


3-1 


2-Me-4-CF(CF 3 ) 2 


y-\ f% ^X rf*X C\ M 

228-231 


1- 


-40 


CHMeCH 2 S0 2 NHCH 2 -3-Py 


f+\ -to*" 

3-1 


2-Me-4-CF(CF 3 ) 2 


144-147 


1- 


-41 


CHMeCH 2 S0 2 NHCH 2 -4-Py 


3-1 


2-Me-4-CF(CF 3 ) 2 


166-168 


1- 


-42 


CHMeCH 2 S0 2 N (Me) CH 2 Ph 


3-1 


2-Me-4-CF(CF 3 ) 2 


186-189 


1- 


-43 


CHMeCHoSOoN (Et) CHoPh 


3-1 


2-Me-4-CF (C?d •> 

to*W 114 to* to x ^ ^ r 


184-186 


1- 


-44 


PHMpf H^OnNHf H (Me) Ph 


3-1 


2-Me-4-CF (CFo) 9 


173-175 


1- 


-45 


CHMeCHoS0oNHC*H (Me) Ph 
R-enantiomer 
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No -A-S0 2 NR 1 R 2 




Y 




2-23 CHMeCH 2 S0 2 NHEt 


3-1 


2-n-Pr-4-CH (CF 3 ) 2 





No. 



1 H-NMR [CDC1 3 (or DMS0- d 6 ) /TMS, Sffi(ppra)] 



1-62 
(CDCI3) 

1-147 
(CDCI3) 



1-149 

(CDCI3) 



1-175 
(DMS0- d 6 ) 

1-176 
(CDCI3) 

1-178 
(CDCI3) 

1-179 

(CDClg) 



1. 30 (d, 3H), 1. 60 (s, 6H), 2. 38 (s, 3H), 2. 80 (m, 2H) , 3. 30 (ra, 3H) , 
3. 43 (s, 2H) , 4. 00 (m, 1H) , 4. 50 (ra, 1H) , 6. 45 (br, 1H) , 7. 25 (m, 1H) , 

7. 48 (m, 2H) , 7. 76 (d, 1H) , 7. 98 (d, 1H) , 8. 29 (d, 1H) , 8. 40 (br, 1H) 

1 . 09 (d, 3H) , 1 . 44 (d, 3H) , 2. 05 (s, 3H) , 2. 37 (s, 3H) , 2. 43 (m, 2H) , 
3. 32 (m, 2H) , 3. 63 (m, 1H) , 4. 63 (m, 1H) , 5. 46 (br, 1H) , 6. 70 (br, 1H) , 

7. 21 (t, 1H) , 7. 36 (d, 1H) , 7. 44 (s, 1H) , 7. 70 (d, 1H) , 7. 90 (m, 2H) , 

8. 64 (br, 1H) 

1. 19 (d, 3H) , 1. 37 (d, 3H) , 2. 33 (s, 3H) , 2. 83 (s, 3H) , 3. 52 (m, 2H) , 

3. 27 (d, 2H) , 3. 98 (m, 1H) , 4. 55 (m, 1H) , 5. 98 (br, 1H) , 6. 88 (br, 1H) , 
7. 1 1 (t, 1H) , 7. 33 (d, 1H) , 7. 42 (s, 1H) , 7. 60 (m, 1H) , 7. 83 (m, 2H) , 
8. 89 (br, 1H) 

1. 49 (s, 6H) , 2. 35 (s, 3H) , 3. 65 (s, 2H) , 6. 91 (br, 2H) , 7. 25 (ra, 1H) , 
7. 51 (d, 1H) , 7. 52 (s, 1H) , 7. 70 (d, 1H) , 7. 78 (d, 1H) , 7. 99 (d, 1H) , 
8. 29 (s, 1H),9. 87 (br, 1H) 

1. 63 (s, 6H) , 2. 39 (s, 3H) , 2. 56 (d, 3H) , 3. 41 (s, 2H) , 4. 21 (br, 1H) , 
6. 48 (br, 1H) , 7. 20 (ra, 1H) , 7. 47 (m, 2H) , 7. 74 (d, 1H) , 7. 99 (d, 1H) , 
8.30(br, 1H),8. 32 (d, 1H) 

1. 01 (t, 3H) , 1. 61 (s, 6H) , 2. 38 (s, 3H) , 2. 98 (q, 2H) , 3. 40 (s, 2H) , 

4. 52 (br, 1H) , 6. 63 (br, 1H) ,7.19 (ra, 1H) , 7. 43 (m, 2H) ,7.71 (d, 1H) , 
7. 95 (d, 1H) , 8. 21 (d, 1H) , 8. 46 (br, 1H) 

1. 08 (t, 6H) , 1. 61 (s, 6H) , 2. 34 (s, 3H) , 3. 12 (q, 4H) , 3. 21 (s, 2H) , 
6. 75 (br, 1H) , 7. 20 (m, 1H) , 7. 43 (m, 2H) , 7. 75 (d, 1H) , 7. 96 (d, 1H) , 
8. 37 (d, 1H) , 8. 50 (br, 1H) 



1-266 1. 00 (t, 3H) , 1. 28 (d, 3H) , 2. 84 (m, 4H) , 4. 27 (m, 1H) , 7. 14 (br, 1H) , 

(DMS0- d 6 ) 7 - 28 (m > 1H) • 7 - 67 (m - 3H) • 8 - 03 (d ' 1H) ' 8 - 52 (d ' 1H) ' 10, 14 (br ' 1H) 
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1-276 1.10(t,6H), 1.46(d,3H), 2.31(s,3H), 3. 15 (m, 5H) , 3. 67 (m, 1H) , 

(CDCI3) 4.60(m,lH), 6.80(br,lH), 7. 04 (s, 1H), 7. 21 (t, 1H), 7. 25 (d, 1H), 

7. 74 (d, 1H) , 7. 95 (d, 1H) , 8. 01 (d, 1H) , 8. 26 (br, 1H) 

1-277 1. 1 1 (t, 6H) , 1. 63 (s, 6H) , 2. 33 (s, 3H) , 3. 14 (q, 4H) , 3. 20 (s, 2H) / 

(CDC1 ) 6 - 67 (br > 1H) ' 7 - 12 (d « 1H) ' 7 - 21 (m ' 2H) ' 7 - 77 (d ' 1H) » 7 * 97 (d ' 1H) ' 

3 8. 18 (d, lH),8.30(br,lH) 

1-302 1. 10 (t, 6H) , 1. 62 (s, 6H) , 2. 38 (s, 3H) , 3. 12 (q, 4H) , 3. 16 (s, 2H) , 

(CDC1 ) 6 - 68 ( br ' 1H > • 7 - 22 (ra > 1H) ' 7 - 43 ( ra ' 2H) ' 7 - 79 1H ^ ' 7 - 99 ( d> 1H ^ * 

3 8. 43 (br, 1H) , 8. 45 (d, 1H) 

1-344 1. 09 (t, 6H) , 1. 62 (s, 6H) , 2. 35 (s, 3H) , 3. 13 (q, 4H) , 3. 20 (s, 2H) , 

(CDC1 ) 3 - 99 (m ' 1H) ' 6 - 63 (br - 1H) ' 7 - 26 (ra ' 3H) ' 7 - 78 (d ' 1H) ' 7 - 98 (d ' 1H) * 

3 8.33(d,lH),8.35(br,lH) 

1- 345 1. 63 (s, 6H) , 1. 78 (m, 4H) , 2. 35 (s, 3H) , 3. 19 (m, 4H) , 3. 26 (s, 2H) , 
(CDC1 ) 3.99(m,lH),6.68(br,lH),7.23(m,3H),7.77(d, 1H), 7. 98 (d, 1H), 

3 8.31(d,lH),8.33(br,lH) 

2- 5 1 . 05 (t, 3H) , 1. 47 (d, 3H) , 2. 59 (s, 3H) , 3. 05 (m, 2H) , 3. 25 (d, 2H) , 

(CDC1 ) 4 - 50 (m > 1H) > 5 - 05 (br ' 1H) • 6 - 65 (br ' 1H) ' 7 - 25 (m ' 1H) ' 7 - 45 (d ' 1H) ' 

3 7.73 (d, 1H) , 7. 97 (d, 1H) 8. 33 (d, 1H) , 8. 63 (br, 1H) 

2-7 1. 08 (t, 6H) , 1. 63 (s, 6H) , 2. 62 (s, 3H) , 3. 12 (q, 4H) , 3. 18 (s, 2H) , 

(CDC1 ) 6 - 79 < br ' 1H) ' 7 - 22 (m > 1H) • 7 - 53 (d ' 1H) ' 7 ' 77 (d ' 1H) ' 7 - 98 (d> 1H) ' 

3 8.73(d, lH),8.78(br,lH) 

2-16 1. 01 (t, 3H), 1. 46 (d, 3H), 2. 55(s, 3H), 3. 03 (m, 2H), 3. 24 (d, 2H), 

(CDC1 ) 4 - 40 (m > 2H) ' 5 - 10 (br ' 1H) • 6> 65 (br ' 1H) ' 7 - 25 (m ' 2H) ' 7 " 71 (d> 1H) ' 

3 7. 93 (d, 1H) , 8. 14 (d, 1H) , 8. 74 (br, 1H) 



'MM 

5 mum 1 . 

N 2 - {2-^;v^jvyr^^ J^- 1 -tfyv^A') -3 -a— K-N 1 - 
{2-/^-4- [1, 2, 2, 2 -x Yyyj^n- 1 - ( h ]) y^vt^-f- 
,v) :*fvv] y^=.jV) 7*/VTS K Wb«fr*No. 1-4) <OWt 
(1-1) . 2-T5 /7°o/V — 2. 5 3 g (300mmol) Srx hy 
10 fcKD77y (500ml) fc«fi&»U jtiA'^^^n!) K©3 

0 % 15 5. 1 g (300 mm o 1 ) , hV ^^vVT 5 V 3 6 . 4 3 
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g (3 6 0mmol) (Of h 9 k Ko 77 t^o<!9^^TUfc 0 

tBLfc, *r$Jf £&?PfiW7k, «aft*!fcK-eKR*^b, afcMWtt-MJ «7AT* 

5 fl&ft& ?ffiKSr«*LT (2-t Kn^-l-y^^/W) #/W^ygK< 
yS?H4 9. 8 g (lfc*7 9%) #fc„ 
( 1 - 2) . (2-tKc 1 -^/Kt^VV) 5 y|6-<^^4 6 . 

5 g (2 2 2 mm o 1 ) % h ]) ^)^T ^26.9 6 g (266 mm o 1 ) £ 
fh7tKo77y (400ml) IcJ£j&>U 0tt^^^;V*-^D!) K 
10 27.96g (24 4mmo 1 ) ©7l>7t Kn77Vife^>o< <9 tiTL 

tz 0 mux- 5 b# ra»#&, mm lx % it h v ^j\>t 5 >om®&*w&tim, 

15 "C, ^^^/V*^2- (^y^t^^A'^s/l/T 5 y ) 7°p tf7V£:4 9. 
5 g mm 7 8 %) #7t„ 

(1-3) . p«^^/V*^2- (^y^Vt^f^/V^T^ / ) /nf 
;V3 4. 9g (12 Ommo 1 ) A (1 2 0ml) }£^U 

y 3-/14^1 4.42g (120mmol) ir^hU (12 0 

20 mmol) ©a:* / -^»e3"J^MLfc^7- h SriBT bfc c ^£"C3 

^ : ^m^v=4 : l) -^fl3Hfr, 2- Hy^vt^'>*;^-;V7$ 

25 / ) ~7u VfrfXWk* 3 4 . 5 g (lfc$5 9 2 %) #fc 0 

(1-4) . 2- (^>^l^^#/l^-;KT5 7) 7*ntVV^TO3 4. 
5 g (1 1 Ommo 1 ) Srftlfc^A' (15 0ml) fC^U OW^^n 
niS^S#Sft2 3.9g (llOmmol) ©f^if^t (5 0ml) 
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1) "T?2EIgfe^b"C % 2- Ky^t^^/^-^TU) ^PbT>UX/U7 
4 -AJgm& 3 0 . 3 8 g (lUl* 8 4 %) #fc„ 
5 (1-5) . 2- (^y^*^>#;Vx£~/KT$ 7) /a^;V7^-^ 
30.38g (93mmol) **9J—A' (3 OOml) 3 £ 

19.04g (75mmol) SrJD^., iST5«^fc 0 £J&ft&fe 

■ 

10 xmSt^frX 3 HfflbHk ffijfti£i6zkT?ife?!K ^tTKSfeift^- h V V J»X$M Lfeo 

i£jK&©*LT#fcfi®{©tf* [2- Kv^W^/v#=^7 5y) 7* 

PtVV] V^jvyj K (29mmoK ^-NMR^Jt <£ 0*880 / 
-)V (15 0ml) m«KS$*, N-^o^^/n^^ 5 Kl 5. 6 6 g (88 

mmo i) ^arfoip^fco ^x*3M^m, s«r&;fio*.T 

t^7V=2 : 1) TitSlLT, 2- {'<:s*?A'**? 9 Sll/H$~fl'T% J) 

1 -*/K7w l 6. o g o%) #fc D 

20 (1-6) . 2- H^^^^^-ZVT? /) -fu/^y-l-^jvy 4 
ygfif/V2.2g (7.4mmol) (7ml) fcigfrU tK^T 

■ 

1 0%7kWt{ki-hV ?-Mc?£$3. 2 g (8mmol) £r&$>o < 9 £iKTLfc 0 

(^^r-^V : ^xf;b= 4 : 1) T' 2 |sli5fc?£ LT, 2- (-^v 5 
A'**S/*/P#=/l/T5V) 7°n/-?^- 1 -7^7^^ 1. 7 3 g (JR3*9 
1%) #7t 0 

(1-7) . Wll!?A0. 52g (3.8mmol) (10ml) fcigd* 
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7 3 g (6.7 mm o 1 ) SrJDilfcflK £§1? 1.07g (6.7mmol) £?&T 

fc) o ifit'3 0»|, JfeAlrttiftU TKT'gfc^LT, 2- (-O-^^ 
5 ^^^*-;V7 5 7) ^p^V- 1 -^M^/^o 5 2. 3 0 g (J&ft 

(1-8) . 7 0%xf;l/7 5y*»S (10ml) (CtK^T, 2- (-<^>VU 
^^yVjK-/^T$ 7.) /n/y- 1 -7;V*-^o $ Kl . 4 4 g (3.3 
mmol) Ofh7tKo77Vtt (5ml) SrS&TLfc. ^tB - ? 1 

(1-9). 10%Pd-C 0. 0 7 g^TyV^S^LfcADJETK^tf WW 
15 KLAtU (10ml) ^-^IdBiTii^tfct, (1-8) t?# 

■ 

fcti©N-xf;V- 2 - (^y^^-^rv^^^^/WT 5 /) l/n/^- 1 - 
^MV7^ K©^/— (20ml) tt^T, #P JET (7ki!fJE4Kg 

/cm 2 ) l 0«$tt G£*s IS^-fS-^^^ffSrTtf 57t«), 
jEESrT*f> fftjyiDJEEUfc) . WJ&Wfott? 4 MMU ^9 S -vv-CftifrU it 
20 **«ffi»<gLT^fc3i***«iSE (^f"^ : »Ife3i^= 2 : 1) T? 2 @Sfci* 
LT> N-n^A— 2-T5 S-?u/*l/- 1 -7;V*^75 K£0. 2 7 g {2 
- [?<^*?A'$'*t*sl3A'i£=-A'T% /) 7"n^y- 1 -^M^/V/p ^ K#>b 
HX$5 0%} #7t 0 

(1-10) . 3-3-KtS*7^yV»5. 5 g (2 0mmol) £Ti?h-b 
25 U/l- (10 0ml) 2-^f;V-4- [1, 2, 2, 2-fh77/^ 

D - 1 - (hV n ^ ?W) 3^/1"] 7^ !Jy5.5g (20 mm ol) O 

T-fcl»=MJ/H&8[ (20ml) 5r^>o< «9 ir^TbfCo M"?3B#raJS#8L 

y/H?«fci£U 6-3- K-N- {2-/ 4 - [l,2,2,2-7f77 
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6 g 5 1 %) #fc 0 

(1-11) . 6-3— K-N- { 2 - * fvW- 4 - [l,2 ) 2,2-fb77 
yv^-a-i- (MJ7;^n^f;v) ^/kl 7s-M 
5 7g (lOmmol) fvV* — y — -f'f-frx.— 7VV (6 0ml) 

t*MJ7/Vtn^3. 1 5g (15mmol) ©^W^tll- 

:/^/vaL--r/v^&*$>o< 5 fci&TLfc. Sift"? 3 l$IWil#fc* T^^-ft^ 
flflfct^/u-e 3 @ttl±J % ^FpMtK-c 2 UK ISfiteitok-e 1 Sftfr^ AblcfiKtt 

10 /V=4 : 1) -C2|§l8si*LT, 1, 3 - S?fc Kn - 7 - 3- K~ 3 - {2-^ 
/V-4- [i, 2, 2, 2-x h57/Vto-l- (MJ7Ad-n^^/l/) ^ 

^] 7;c~/wr5/} -2-^/77^-1-^5. 0 g (ft$94%) 

(1-12) . 1, 3 -i/t Kn- 7 - 3— K- 3 - {2-^9^-4- [1, 
15 2,2,2-tF77Mp-1- ( h U 7;Wta ^ f/V) 7i^;K 5 

j } -2-^/77^- 1 -tf-l'O. 4 2 g (0. 8 mmo 1 ) &Tir h~ h ]) 
JV (10ml) Km»U (1-9) -e#fcN-^^-2-T$y^n^>-- 
1 -7;^y7^ KO. 1 3 g (0. 8mmo 1) £r3>Q;is ^&"C1 OR#IWI*JS$ 

20 (^f-y: ffim^*=4 : 1) -CHKlgfcfrU N 2 — (2-xf;l/7/W77 
^f/W-1 -^^VKn^W) -3-3— K-N 1 - {2-^^-4- [1,2, 

2,2-ff77;vta-l- (M)7/vtn^f/v) ^fvv] 7* 

^7tK^0.4 5g 8 1 %) #7t 0 

IHl^ : 1 7 0-1 7 2°C 
25 2 . 

3-3— K-N 1 - {2-/ 5vV- 4 - [l,2,2,2-rF77;vtn-l- 
(MJ7;vtn^f^/) ^/kl 7^~/v} — N 2 — (2-^77^^-1, 
l-^^^/V^i^V) 79)V7% K CffrfrfeNo. 1-17 5) ©185t 
( 2 - 1 ) . 1 , 1 - V* 2 - 3vV^) xf/l/7 ^2 3.8 6 g 
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(2 0 Ommo 1 ) §7h7t (3 0 0ml) tC^U ?K^T. 77 

Asi&fyy***/^ u V K<D 3 0 % WVre>8£?£ 10 3. 4 g (200 mm o 1 ) % 
h y^5vVT5 ^2 4. 2 9 g (2 4 Ommo 1) Cfl>7t Kp 77 

lift, *o<0i»TU. 3ftT?3l$M*#&, HfHJUtfcMlif-^T? 

Tx 1 , 1 — 5?p* ^vv- 2 - (t^v^) ^fvi^w** ^gg^y^/l/fc 3 6. 
3 5 g (ft* 7 2 %) #fc e 

( 2 - 2 ) . 1 , 1 - 2 - (t< fvl^^) :x^/V;fc/W* ^ >ffr<lsi? 

10 ^4 5.4g (l7 9mmol) 0^^/"/^ (^?;^15 0ml 
K7.K5.22g (2 9 Ommo 1) ifetjnfcfct©) fc:JI#L&#£>N-:7*n^=i 
^?M4 5K33.46g (1 8 8mmo 1 ) Sr^*T 0*D^fc 0 

2- (^f;V7/>7^-;i') 3:^v*yw<$^lfe^>'^>S:il*ftBfe (15 0 
ml) m»d>U iST4W^ffc, iS*J©«b!K»K*3±U5ftKSri*ET 

fcg*U Mcoit®? [2- (^v^/w^^^tf^/Krs/) -2-^^ 

tW] ^Jr* ^v$r£#tS2lii£t:#fco - ©a^Sr^ * J —/V (300 
20 ml) iCgf^U 3'7^19.54g (7 7mmol) l)SlT5S|f|S 

25 vb^77^- (-^rlf^ : @^zc5vW=4 : 1) -CfiHRLT* tr* [2- (-< 
0 g (I&* 2 3 %) #/c„ 

(2-3) . [2- (^^^*^^/U*=^7 5 / ) -2-7*5vK7°n 

tVW] 'ST.JV? 4 Kl 0. 0 g (2 lmmo 1 ) /—As (15 0ml) \Z 
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i&5»U N-^nta/^U*11.21g (6 3mmol) trWLftAS 
5 tifcMIr ^ !J * 7 A ^ p -7 h ^7 7 ^ - (^f-^ : B»^A'= 

2:1) tilLX, 2- (^y^/l/**$/;fr^#=/l'TS;/) -2-^/K/ 
d/nV- 1 -7^7^^^^ 1 0. 4 5 g (H$8 3%) #fc„ 
(2-4) . 2- (^yi?>U^<>;fr/M?=/V7$y) -2-P t 5 L /V7 P n/-?^- 
1 -7.A>7 4 i'lfcacfyl' 0 . 6 0 g (2mmo 1) £^ / — As ( 1 0 m 1 ) \Z. 
10 ?&&*U 2k#T 1 0 %>jclMk"f h y "7 AtKM 0 . 9 g (2.2mmol) 

< <9 tJSTLfCo £ire 1 B*IHRJ£SK ;v£®5fcU ^SI-tR (1 0 

ml) x BSH-MJ >7^0. 1 8g (2. 2mmo 1) % k Kn^r^T^^-O 
-^/lofc^O. 2 5 g (2.2mmol) gfi-Cl «#fBIKJE&£*;fco. R 

15 «3*K «6*fltlW- h V "7 At?ftjft Lfco SIKSrff^ LT#fcfi®f<£ 2 - (^fi? 
;V^-^rV7J/V^= y) -2-^f/V7'o^y-l-7My75 FO. 4 
9 g (^$8 6%) ^©Tfc^afcOKJ&fcJBV^fc. 

(2-5). 10%Pd-C 0. 2 0 g £7/V^>-«&Lfc#PJE7k^ffl;tf 
KMVSm (5ml) £-£Jd)n;iTK»$*fc«* (2-4) 2 - (-< 

20 >*?A'tti'iJA'&—A'TS./) - 2 - ^ f /VT'n^y- 1 $ K© 

ftHSSR (1 0ml) Sr*Px.t, *PJ£T (*iE4Kg/cm 2 ) 1 0« 

(ffi$g<D2-7 5: /- 2-^^?Vfu/<l^- 1 -7/^^7 5 KftB&IO *Z:<D 

25 **#c©RJESK:JBl\fc„ 

(2-6). 1, 3-^fc Kn-7-3— K-3- {2-^^-4- [1, 2, 
2,2-ff77^t0-l- ( F y 7/v^o ^ f ;v) ^fvl'] 7x^M^ 
J) - 2-^y/77y-l-ty0.8g (1.5mmol) &7-feh— MJ^ 

(10ml) to&A»U (2-5) T*#fdM^2-T5/-2-y^^P^ 
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V7/V*y7 5 KBHfcttRtf h V x-f'A'T 5 VO. 1 7 g ( 1 . 7 mm o 1 ) 

^o?h^77^- (^^f-V : 1 : 1) T'ilLt, 3-3— K 

— N 1 — {2-^^/U-4- [1, 2, 2, 2— fh77;l'ta-l- ( hV 
5 n^^/V) ^^V] 7x^/1/) — N 2 — (2-^V77^/l'-l,l-^^ 
^^V) 5 Y^T^^yr^h LTO. 0 5 g (W9%) #/c 0 

*H-NMR [DMSO- d 6 /TMS, S-fiKppm)] 

1. 49 (s, 6H) , 2. 35 (s, 3H) , 3. 65 (s, 2H) , 6. 91 (br, 2H) , 7. 25 (m, 1H) , 7. 51 (d, 1H) , 
7. 52 (s, 1H) , 7. 70 (d, 1H) , 7. 78 (d, 1H) , 7. 99 (d, 1H) , 8. 29 (s, 1H) , 9. 87 (br, 1H) 

io &sm<o—i6&. (i) -c**ix5^/v*vT5 Ymm^x^fDmm^^ 

"C*5*K ixliD ^^^^^^V^^ (Adoxophyes orana fasciata) „ 
yaM*^^ (Adoxophyes sp.) y ^dTrr^y^ (Grapholita 
15 inopinata) , J */ls94 (Grapholita molesta) , -v ^ *s> ? ■< U 

(Leguminivora glycinivorella) N py/^-?*? (Olethreutes mori) 'f'-Y / ft 
y^f (Caloptilia thevivora) , V^^ftytf (Caloptilia zachrysa) , ^r>- 
^l/fcyjf (Phyllonorycter ringoniella) „ ^Z/fcyjf (Spulerrina 
astaurota) \ ■ty^of'H (Piers rapae crucivora) ^^^^^Ip 
20 (Heliothis sp. ) % (Laspey resia pomonella) ^ 

(Plutella xylostella) % V >=1 1 ^ 4 (Argyresthia conjugella) % 
^t^i/ls-i/ <4 3f (Carposina niponensis) „ y-^jJ (Chilo suppressalis) N 
^yVy^f^f (Cnaphalocrocis medinalis) „ f-Y - ?^^^^ (Ephestia 
elutella) , * 17 J y A , (Glyphodes pyloalis) , ^l/Joy^U 
25 (Scirpophaga incertulas) % f-^E-^i^fe-fe y (Parnara guttata) , 773 
h 17 (Pseudaletia separata) \ -Y-^3 h 17 (Sesamia inferens) „ z^^^ya 
h *7 (Spodoptera litura) is o 3 b $ (Spodoptera exigua) %f(DM 

7^7^3 3^ (Macrosteles fascifrons) % y-r^D3n//f 
(Nephotettix cincticeps) ^ b tf n »7 (Nilaparvata lugens) „ -fei^P 
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(Sogatella furcifera) , ^y^r>/7^ (Diaphorina citri) N K 
?3ti?75 (Aleurolobus taonabae) N ^/33ti/75 (Beraisia tabaci) , 
t^/;nti?7^ (Trialeurodes vaporariorum) , -t^nyz^v' 
(Lipaphis erysimi) x ^^TftT^y J*i/ (Myzus persicae) N V J n*j 
5 (Ceroplastes ceriferus) % ^tf^V^^-iUyJ^-y (Pulvinaria aurantii) N 
^y^>{^7A^ (Pseudaonidra duplex) N ~f*y^r)\>j34$7&*s 
(Comstockaspis pemiciosa) N J 13 y (Unaspis yanonensis) ^ 

©¥illl t^n^f^ (Anomala rufocuprea) % *v*^jS% (Popillia 
japonica) N ^^^yA^ (Lasioderma serricorne) % hyp* #4 J* is 
10 (Lyctus brunneus) N ^ J r^iyy L > h $ (Epilachna 

vigintiotopunctata) % TX^/^Ai/ (Callosobruchus chinensis) N irlM 
W&i/ (Listroderes costirostris) , ^^V^J^i/ (Sitophilus zeamais) % 
V & J*is (Anthonomus grandis grandis) N >f ^ 5 XV is 

(Lissorhoptrus oryzophilus) N W/^&i/ (Aulacophora femoralis) N 
15 Kn^^fAi/ (Oulema oryzae) > (Phyllotreta striolata) , 

^ y J 3f ^ >f A 5/ (Tomicus piniperda) N nny K^x h tf — h ;U 

(Leptinotarsa decemlineata) » ^ ^rv^ ^ tf— i/tf*— (Epilachna 
varivestis) % a — h !7 — A|g (Diabrotica sp. ) ^O^ilfi, 

(Dacus (Zeugodacus) cucurbitae) N $ # >-:=z ^ y^n: (Dacus 
20 (Bactrocera) dorsalis) % 4 V (Agromyza oryzae) x 

/^ai (Delia antiqua) , (Delia platura) , ^Xf+^^i 

(Asphondylia sp. ) , ^ rc/^j. (Musca domestica) > Tio^^ti (Culex 
pipiens pipiens) 4£©3K8l@WiU ^^iM^-fe^^at^ (Pratylenchus sp. ) N 
5^$^^iM^"fe^^^ (Pratylenchus coffeae) % i?t^^htVf 
25 ^ r> (Globodera rostochiensis) N -^^l/ir^^^ £ (Meloidogyne sp. ) N $ 

(Tylenchulus semipenetrans) , — ±^if^U±>^sL $ 
(Aphelenchus avenae) x s^JS Wir l/^z* $ (Aphelenchoides ritzemabosi) 
(D^V±>^^^B^^ 5*y^=. (Panonychus citri) . V y=r/^- 
(Panonychus ulmi ) , ~-fc^$^^:=. (Tetranychus cinnabarinus) , jfrVif 
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(Tetranychus kanzawai Kishida) x *f-*/s?=^ (Tetranychus 
urticae Koch) > JItU^-V?- (Acaphylla theae) % 
(Aculops pelekassi ) > ^-Y / iMf (Calacarus carinatus ) % -f%/'^-\f 
(Epitrimerus pyri) ^O^B^A^JtUT^V^ASft^Sr^Sfc© 
5 "C&5 0 

*»KollifflaASIti, IIM±©tftl^v>, ftffl±»-&©Av^tt 
15 BPt>x -ASS*; (I) "^^S^^^T? Kff^#Xte J £©&Ste-tib£r 

#st, mm, ^s, »#*t<B:ft#*^ «ox.«e» 
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♦ 

fE£^r£-f £ t *tlWSl ©Jib rt m £ u irStaJWMb^* £#f& $ * 5 5 ^ 1 1 fc s t> 

% ^h^lg (0fl*.fiTir y- f-jv^f-jvtr h ^ s 



20 ©iMliSftl^ttftf^, m&T\ fc5m-^^~aa±©»^J^#ffl 
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o 0M<t\ o.oi~9 0M&©i5BTilMiR1-;fttf &< , 
15 t -fZ>W?&\* o . oii>E)5 0 XfL&lftvsaTkfajSry 

©J^H^ffl^ A#J * Sr KM**" Sfcfcfc-t©*** X\tA^xm 

fflHf$^<fc!3^SW-2>^ tr i ot-;hs*:*) o.ooi 

gHlOkg, #f£L<&0. Olg^blk g©^ffl^bI^J^C-C3Sl: 
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25 



mm i . 
m i $tx\*% 2 mm.<D^m 

N-^^wfD y Kf 



10 2 . 



$ i mx\tm 2 ^iE*^t;^ 



15 fifflfllS. 



& 1 SXttl? 2 ^fEtt©flS-fr* 



20 &$J0!l 4 . 



1 0g& 
7 0£P 
1 0 



1 0 



3 0 
8 2U 
1 5g& 



5S 
9 0£B 



1 2 *lB*©fb£4& 

U. =ii-tf (Plutella xylostella) \Zttir5%i&& 



2 OU 
7 5 B 



5g& 
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mm&m6 Bmzmik&m&m&u tib^icj;«5 5e^^wl, tie; 



10 



15 



»3 &mfc a^c- tm %m\t « 



(%) = 



X 1 0 0 



B 



D 



zz&m i o o % 

5E&^ 9 9 %~ 9 0 % 
?E&^ 8 9 %~ 8 0 % 
5E&^ 7 9 %~ 5 0 % 
5E&^ 5 0 %OT 



|£#)J2. ^^yaF^ (Spodoptera litura) H:*H" 

l^S.^2^1B^^^W«^ti-S^J^5 0 p pmkL^bfc 



20 



25 



ffijEJEA* (%) = 



X 1 0 0 



&&&&&&&& 



Stift093. ^-t/ ajb^V/v^ (Adoxophyes sp. ) K3H"5S:&t8 



feZfi-otCo l IZ 1 0 5K 3 SUM, 
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* <d m h 



1. ( I ) 

R 1 

O a-so 2 -n 

=hog, Ci-CgT^V^^r^^ /M3C 1 -C 8 7VI'=« ! *'S'*% C 1 -C 6 7Vl"*7V 

y^bitiR£ti5 1 £i±©f MSrtt^f ic 3 -c 6 7/v^^ c 3 -c 6 r 

Cj-CeT/V^rAT 5 7 U< lii^oT %&V^C r C 6 7-/V=*-/VT 5 y 

S^bal^^n?) lmi^S^S^W-rSfi^Ca-CeT/v^-V^S^^i-o X, 
C r C 6 7VV3rl'>g, fi^C r C 6 T/V^l^^Sx C 3 -C 6 T/V^r- g&C 3 -C 6 
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fc&V^ (/NPC r C 6 T;V=3r/V) 7 C r C 6 T7V=i^i/^^-yV£ % Cj-Cg 

^n^JJ|H\ (C r C 6 ) T/V^S, /M3 
(C r C 6 ) T/V^yVS, (C r C 6 ) 7VV=<^v/g % (C r C 6 ) T^^^v-S, 

(C r C 6 ) T/V^/W^^S. /M3 (C r C 6 ) 7 fr* J^*m, (C r C 6 ) TVl^/l^ 

/nd (C!-C 6 ) T^^r^^/V^W^^S. (CrC 6 ) T^V^r/W^.^ 
/nu (Cj-Cg) TV^/l^^-^XXte (CrCg) 7 J\s^3r*s% 

H— Xf*^o-C^S<^ AD^yi^ (Cj-Cg) 7W3vi^ 'Ma (c r C 6 ) 

7W3W^ (C r C 6 ) T^^-v^ (Ci-Cg) 7;^^~>S, (Ci-Cg) T 

/V^r/V^^-Ss (C r C 6 ) TW^/Vf-*^ (C r C 6 ) T/V^V^.^^^ 

ad (C r C 5 ) T/V^r^^^^^^/VS^ (Ci-Cg) TVV^WW*— 
/nu (Cj-Cg) T/V^V^yV^-Z^Xf* (CpCg) TVV^V^Vtf^/l'g^fe 

$yS, H3— ^^froT^v^CrCgT/i^vT^: c r c 6 T/v^v^^- 
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^nC r Cg7/l'=' ^7C r C 6 T;V3vV7 5 7 1, IrI — XlWiott 
5 v^-CgT^ /VT 5 7 1, Cj-CfiT/V^r/V^^-Sx /M3 q-CeTVV^VV^l, 



->^1, C 3 -C 6 7VV3r^l'^ /M3C 3 -C 6 7VV3r=/Vl, C 3 -C 6 ^ nJ/V^/VSs 
Tkgfcl, CrCgTVV^v'l, ^nC r C 6 T^=i^rVS, ^/C r C 6 T/V 
3^1775 71, ^7 (^nC r C 6 TyV^v) 7571, Mttl^oT^^V^ 

c r c 6 7^^;^^7$/l, 7^^7571, 1*1— 

otW<> ^n^ygf, ->7;S, ^bnl % (^-C^/V^Wl, ^nCj-Cg 

;V7^ — ;vl, Cj-CeT^^^^/v^^;^, ^nCp^yi^v^V/ft—A-l, 

&oTfc&V^C 1 -C 6 7/l'*/t'7$7l, Xta^&o-Cb&V^ (^nd-Cg 



Dl, C r C 6 T/V^/VS, /^oCi-CgT^^/VS, Ci-C 6 T/^=i^ri7l, ^nC r C 6 

1, >'npC 1 -C 6 T^^/v^/'V*— Al, ^E-yCi-CeT/^^/VT^ 71, ^7 (^n 
C r C 6 T7W^V) 7571, ;m&ftoTt>&V^i^7/V^V7$y 



3— XtegtHoXh&lt^i? (/ndC!-C 6 T/V=¥/V) 75 71, Cj-CgT^^^r^ 
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20 



25 



55 

/]s7$-j\smX\*C 1 -CQTA*J\'7 K / #A'tf—A<&it*hWll£tl& 1 £l-k<£l 
SSrSSil^i-SWft^^^T^/S, -N=C (T 1 ) T 2 (5fc*K T 1 ^ 

C 1 -C 6 T/V='=3rv'S> C r C 6 T/U^^^-S> ^P^-CgTA^^;^ C r C 6 T 

^PC^TA^rA^A^-Ag, ^ey Cj-CeTA^rAT $ y£, 
(/NPC r C 6 TA^A) 75;l, IrI— Xfi^ftoTt>&V^i^7A*AT5 
10 ^-Xtfmfto-Cfc&V^ (^PCrC 6 TA*A) T$/E C r C 6 T^^ 



/Wg, C r C 6 T/V^^i/S, ^nC 1 -C 6 T/V=i= 3 rv'Ss CfCjTyV^WI, ^p 

Ag, C^TA^A^A^—A^ ^PCi-CeTA^A^A*— Ag % 
(^-CgTW^AT 5 7 ^/ (^PC r C 6 TA^A) IW— XtilKCo 

Tt>&l^r^TA*AT5yS* P-XttSfco-CfcfcV^ (^PC r C 6 TA 
3r A) 7 5 y S % Cj-CgT/VP ASXttC^TA^AT 5: / # A/tf 



H-^L<l^^o-C 1 b^<, wfyRrF* ->7;S, -hnS, C r C 6 7A 



^rAg, ^PC r C 6 TA3rAg N Cj-CeTA^iyg, ^PCj-CgTA^drv^ 
^PCrCeTA^A^A^^Ag, Ci-CjT/^^/^^/H, /^nC r C 6 T/V 

^^^S, y Ci-CeT/v^/VT 5 y (/>pC 1 -C 6 T/v^A) T 

ti&l/^v 5 (^pC^TA^A) T$ySXfiC r C 6 TA^^^A#-AS*^b 

aift^ns 1 sLb©g&g&#i-5e&* , y $?as 

R 2 , R 3 S.TjR 4 (i|H-XfiM^oT'b^<, imWt. C r C 6 7A-*A£. C 3 - 
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CgT/l^-A-g, C 3 -C 6 T/V= J r-/l'g, C r C 4 T/l'3*M; 1 -C 4 7/V:¥/l'gX{3:C 1 - 
Z A T J^JV^-irC r ^T J^^^-t 0 X. R^tAXfiR^^UT, 1~3 



5 <. ^n^yjg^, (C r C 6 ) T^=¥/H. (C r C 6 ) T/W3^^**»fe3Wl*H 
5mi©I^ft5^H-C^, X, R 2 «R 1 t-!t^^o-C = C (T 
3 ) T 4 (5fc(K T 3 &tfT 4 OT-X^ftoTl>&<, ymW^ C r C 6 TJ^V 
% ^nCx-CeT/V^/VS^ C r C 6 T;V=i^^^ ^nd-CeTyV^^r-^Sv 
l> ^/C r C 6 7VV3r;KT5/L ll-Xtem&oT&&v^C r C 6 7/v^T5 

10 /g, ^E-/ (^nC r C 6 T^^V) T5/S> H— Xte^fto-Cfc&V^ (/nh 
Cj-CgT/V^) 7^-7>SX«IH— 3gb< te^ftoT^&C /no 

^i/JI^S ^7 7S, ^fnS, C r C 6 T^^S. ^PC r C 6 T^^uS, C r C 6 

/V7^;S, (^nCj-CeT^^v) 7571, III— XWftoT^&V^ 

20 5 D 

Q ^^^m^x^^^j^^^^-ro 

X(iP-X«^oTt>S:<, ^p^JIHK ~>7/g, -ho^, 75/1 

-/>!, Cg-CeTVl^— /^ /NPC 3 -C 6 7Vl'3r— JV-M, C r C 6 T/V^^ri/l N ao 
25 C r C 6 T/V=i^-^L Cj-CeT/U^r/V^/^d?— /V^-^^S, ^oC 1 -C 6 7VV3r/V;*7/l' 
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CgTyV^vg, /NnCj-CeT/V^/V^ C 1 -C 6 T/i'=i3r5'g. ^aC 1 -C 6 7/i'^3rv' 
C r C 6 T7V^yV^^-£s ^>nC 1 -C 6 T/V^r/V^^X, C 1 -C 6 T/W*/U^A'7-f =• 



C 1 -C 6 T/W^^v'^^nC 1 -C 6 T/V= a r/VS. ^-CgT^ /NnC r C 6 T/V=i 



C r C 6 T^^/Wf-^-Sx ^^DC 1 -C 6 T/V :3 f^^-S> C r C 6 T^^r/V^/W7 
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nC r C 6 T^=i^^Sx CrCsT/V^rA-^:*-^ ^ p C 1 -C 6 T/V= 3 r/V^^S> C r C 6 

T fr^^^y 4—^%^ /^^C 1 -C 6 7;^^^^/^7>('-;^'i^ Cj-CeT/v^/v^ 

»SttP-IfiI*ottK, ^n^ygf, -hnS, ^7/S, C r 
X, C 1 -C 6 T/^^r/^^^-S^ ^nC r C 6 7^^ftS, C r C 6 T^^/V^yV7 — 

<ftlftot'bSv>^ (^DC r C 6 T/V^) 75/S^?)I^$H5 1^-b© 
iM^ft^-t <&-C£5 0 n ft 0 ~ 3 ©Sfc^-t"., } 

2. A^Ci-CeTyV^rV-^S, l^-XteMftoTti^ , ^P^lHK C r C 6 
C r C 6 7 '/i/^r/V^v'VT -fr^ ^uC r C^T;V^r;V^;vy ^ ^ ;V& S 



25 l^ioa^S^^-r^g^CrCeT/V^l^^, C 3 -C 6 T/l-{r-l/^5> IH— X 

Cj-CgT/l^V^K, ^PC r C 6 T/V=¥/V^-^-^ CpCeT/l'^r^^/V^ -A-S 
^ uC^T^^^^y -f C^T/V^r/l^/V*— /VgXte^ p C r C 6 T 
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C r C 6 T/V='^v'S, /MnCj-CeT/Vndf-V^, C 1 -C 6 T^ d r/V^^S> ^nC r C 6 

c 5 T;v=sr ws-esift* *i-cc 3 -c 6 v^ n r^-fr ^n^ir^ t t>T?# , c 2 -c 6 t 

^ (^nq-CeT/V^) 7571, Cj-CeT/Wa^V^^^V^ c r c 6 
7^W5/*A^=^ ------ 



, - * J. u 

(C r C 6 ) T/V^/^^^^^^Ss 



dri/S, |SI-XttJI*o-Ct>ft<* ^o-y^JK^ (C r C 6 ) 7;v^;vS, 

(C r C 6 ) T/V^r^ (C r C 6 ) T/Va^S* ^ (CrCg) XA-^iXg, 
(C r C 6 ) XA^A^-^K. (C r C 6 ) XA'^A'^X, (C r C 6 ) X^/V* 

A/? -f =/l4fc, (C r C 6 ) XA^A^A^ =^g, (C r C 6 ) XA'^A'^A' 

sJwV2i % ;nd (C r C 6 ) 7^^V^/l'*=^XIi (C r C 6 ) XA'^S'^A^l? 

-A-g^^i^ns i ^osmsw-f s^/^s. x*=a^:*-s, 

P!-X»4Hftort>A<, ^n^ylf, (C r C 6 ) XA^A^S, (C^-Cg) 
7>W^S, (C r C 6 ) XA^a^S, (C r C 6 ) XA^^^S. (C r C 6 ) T 

jv^/v^m. (c r C 6 ) XA^A^^S, (C r C 6 ) XA^A^A^ j -jv 

, /nci (C r C 6 ) XA'^A'^A'X-f =71^ (C r C 6 ) XA^A^A-*— A^, 
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/M3 (C r C 6 ) TJ^Jl'Xfr-fc-frMXn (C r C 6 ) 7*=>*i'%J\'tf-Jl'&frb 



ft7i=;i^, try ^SW-tt<iiS*ot'ba< < /nu^vji^ -> 



15 

-/^> C 3 -C 6 7W3-— ;VS, /M3C 3 -C 6 T/V^=;VS. C 3 -C 6 v'^ ct T/V^r/VX, 
7K@?S^ C r C 6 T/W=3^rixS N /NnC r C 6 T;V3drixS % ; eyC r C 6 7Vl' 

^7^8, ^ey (/NPCi-CeT/v^) 7$;S, m— xte&fco-cfc^ 
5yg, c r c 6 7;v^;v*^-^7 5/S, 7x=^7 5/ S> 1^— Xttft* 

^/Ci-C 6 7/VW5/S, ^y (^nC r C 6 T^=3r/V) T$y^ IH— Xfi^ 
^o-Ct^V>^C r C 6 T/V^VT5 yS N ^-Xltl^ott^^^ (^nC r C 6 
T;v^;v) C r C 5 T/v^ ^^^7^5K— /^SX^C r C 6 Tyv^yVT ^ y # 
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5 ^pc 1 -c 5 x/i'3vi';vv*— /wS, ^ y CrCgTyv^f^T $ y ^y (/mj 



10 <, iX7y^ -haS, C 1 -C 6 7^/^ /NnC 1 -C 6 7/U*A' 

C r C 6 7^^V^^-S^ C 1 -C 6 7/^^^^^7^^^, /NDC r C 6 7/k d r^^^7 
C 1 ^ 6 7;V^>'l';*/l':fc— A-In ^nC 1 -C 6 7^ :3 r7l^^.>'V*— * / 

15 Tl>^V>^C 1 -C 6 7/V^/V7$yX > ll— XttgftoTfc&V^ (^aC r C 6 7/V 

7 5 y S> C 1 -C 6 7/l'=' ^v'*yP7K-7VSXt*C 1 -C 6 7/v d r/V7 5 y 
=/v£a>fcSft$ix5 l £X±.<DW&& : & : trfZW&7 try S^SXtt 



^-fl<S|^t^<, ^n^>-jf3\ -y7/S, =^^S^ C r C 6 7/V 

20 C 1 -C 6 7^df^^S, ^oCj-CeX^^v^S, C 1 -C 6 7/V^;l'7 ^ =/l/£, 
^nc r C 6 7/v : ¥/i';*A':7-i'— /vg, C 1 -C 6 7,'V3r/i<';*yi''tf;=/i'^ ^nC 1 -C 6 7/i' 

/vs. ^eyc r c 6 7/v^v7 5:y^ ^ey (^pc r c 6 77v^) 7 
fc^v^ c^pc 1 -c 6 7yi'=¥>'i') 7 5: ysxJiCj-^yv^^^^-^x^b 

25 i ^±©iii wsitfy ^s^^u, 



C 6 7/V^-/VS^ Ca-C^^^-yVSs C 1 -C 4 7;l'^ MJ 1 -C47A"*/l'£XttC 1 - 
C 4 7yv^/v^^-C 1 -C 4 7yv^S^^L > R^iAXliR^^LT* 1~3 
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t> g;V^ 3 ~ 8 ^»sr^i-s r t % % 3 ~ 8 tmxm-jj&wz^ XhA 

< y ^a?ym*. (C r C 6 ) T>V*;vm. (C r C 6 ) T/W3*^S*»bSR*tt 



♦ 

XdS|H-Xtt^oTt^< > AD^Vg^, ->7yl, -hng x C r C 6 T 
yv^yvg, /^aC r C 6 T^=3r^S, C 2 -C 6 T^-^^ ^pC 2 -C 6 T/1'^~/1'&, 
C 2 -C 6 T/V^=-^S, ^PC 3 -C 6 T/V^-yVS^ C 1 -C 6 T/V='^r^S> ^PC r C 6 T 

v?ym=F. VT^S> C r C 6 T/V^^^ ^nCj-CgT^^vS^ C r 



t KP^^PC^gTyV^fA-^ C 1 -C 6 7;V^^>^PC 1 -C 6 7VV3vl-'|k> 
C 1 -C 6 T^='df-->/NnC 1 -C 6 T;V= 3 r/l'S> C 1 -C 6 T;V='drv'S, /NPC r C 6 T;V=i:¥ 

C r C 6 T/V C r C 6 77V=3r/V^^-Ss ^ p C r C 6 T^ ^'>p Cj-CgTVV 



-Xtt^ott>|<, wffl'Wfr, iX7/S, -hn 
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**>2s* Cj-CgT/V^/V^^-^ ^nCj-CgT/V^^^^ C 1 -C 6 r/U*A'^^7 

lydf-i/^ 7x-;^tl, 1*1— 3UiSfcoTfc&< % ^n^yjg^ v-7 7 
aCrCer/Va^v^ C 1 -C 6 T/'l' :3 r/^^-S> ^^PC 1 -C 6 T/V= J r^^^-S> C r C 6 

<D i£ge L 7t 2 fi O Y ttH» ft o T^SS fc^l" fiBR^St tt IH 

3. Aj&sCrC 6 7/v#i^KXtelH— ^b< l^iotU<, w'fi'Wf-* 
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$nsi£t±©fllijlSSr^r-t'SflHftC 1 -C 6 r7V*u^3£Sr^U X> C r C 6 T/u=¥ 

C 2 -C 6 7VV3r 1/ ©ffifc<D 2 fi©^* JS-T-ttT'^^r ^ t — H»C o T C 3 - 
VT/S> - fog, Tk^S, C 1 -C 6 T/l'3^>^ />nC 1 -C 6 T/V='^v'^ C r 

t&V^v 5 (^nC r C 6 T^=¥^) 7 5/1, CrCgT/V^df v^/i^-yl^ C r C 6 
7^^;V7 5 7 ^/V/K-yV^ (C r C 6 ) TyV^i^l^-A-^v'^ 
3rv^ P-X«ottA<^ ^vfl/M^-. (C r C 6 ) TVV^K, /mi 
(Cj-Ce) TVl^/l'g, (C r C 6 ) T/U=^S/* % /Ma (C r C 6 ) TAs^^i/^ 
(C r C 6 ) TW^V^^ /no (C r C 6 ) T^A^^r^ (Ci~C 6 ) TVl^/V* 

7V7^f— (q-Ce) Tyv^/v^/v^^^/vS. (C^-Cg) 7;v^^/v 

(C r C 6 ) TW^/l^/Vtf^/VSXte (C r C 6 ) 7/V= ^v^/V/tf 



20 m— X^^o-C%^< > ^n^H^ (C r C 6 ) (C r C 6 ) 
T/V*;VS % (C r C 6 ) TVl^^v^ (C r C 6 ) TVV^df-v'g, (C r C 6 ) T 

: N ad (C r C 6 ) Tj^J^^jvy ^ — /vi, (C r C 6 ) TW^r/v^/v*— 



(C r c 6 ) TVv^i^i-^-^gXte (Ci-Ce) TAs^^lJjvtf-jv&frt, 
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i ^yc r C 6 T^^yVT5yS, ^y (^uCx-CeTVt^/v) 75/S, ID— Xte 
&oT^&V^C r C 6 7/V3VVT5 yg, ID— XftM&oTk&V^ (^nC r C 6 

T/v^yv) T 5 y C 1 -C 6 7Vi'=i ^#;v#=/vg;^C r C 6 77i'= 3 f7i'T 5 y # 

i nl, C 1 -C 6 7'A'3rA'K> ^dC 1 -C 6 7>^/vS, CrCeTVV^ df-;xX N /M3C r C 6 

g N /ndC 1 -C 6 T/v^^.;v*-;v£, ^yq-CeT/v^vT^ yS> =ZJ (^n 
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1^— Xte&fcoTfc&l^ (^DC r C 6 T^^) Cj-CeT^^dr^ 



» 



df-yl'Ss ^PCx-CgT^^/!^ C 1 -C 6 T7l^=idrv'S x / , *pC 1 -C 6 771'=» ! ¥ v"3K 
C^CqT^^^-^ >'^^c 1 -C 6 T/^ d f•7^^^'S, Ci-CeT/V^yv^^v^ ^ — ;vS N 



R\ R j XT>*R 4 ^Ir1— XlWioT'bS<, C r C 6 7VV3vVg, C 3 - 



> 3 ~ 8 fm*&lfrtZ> Zb&X-Z, ^ 3 ~ 8 -AS WilBI— X tt** ottS 

<, Ap^yf^ (C r C 6 ) T^^VS, (C r C 6 ) r^a^^bausji 
/MaCx-CgTA"^^ C 2 -C 6 T;v^=;vSv '^nC 2 -Q^TA'tr— C 2 -C 6 7VV 
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C r C 6 7 )V*r)\,-fr ;V$~;Vjr*i/^ ^xiC-fC^T ;Vi$-;Vjr**s^ C r 

^nC 1 -C 6 T^^=¥v'S % Cj-CgT/^^^^-S, ^nC r C 6 T^^7V^S N 



15 C 1 -C 6 T>'V^ : 3r^>'^nC 1 -C 6 T>'V^r>'VS, ✓MaCi-CgTA'S 3f->VM3C 1 -C 6 7Vl' 

20 ^/I^Jt^ ^nC 1 -C 6 T/V'3 ! ¥'^oC 1 -C 6 T7l"¥/l'^/V7-<=/WS % /M^-Cg 

^oC 1 -C 6 Tyl'^S, Cj-CeT/V^driyS, /ndC 1 -C 6 T/V='^v'S n Ci-CgT/V 
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C r C 6 TA=¥/vS, ^nCj-CeT/i^yvS, C r C 6 7'/i' a ^nC r C 6 



£ t>T?# , n tf* 0 ~ 3 <£>M£^-f ft ^ 1 IBtt©^/V* >T 5 KR3JffcXtt-£ 
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